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INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This is the first 
report submitted in accordance with Section 41 of the Act and covers operations for the 
period ending March 31, 1973. 


The Clean Air Act provides the basis for the Federal Government's air pollution 
control activities and has three main objectives. The first and foremost is to promote a uniform 
approach across Canada. To achieve this, the Act is designed to prevent the creation of 
so-called ‘pollution havens’, a matter that is of great concern to both federal and provincial 


authorities. 


A second major objective of the Act is to make provisions for the mechanisms and 
institutions needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that joint cooperative efforts between provincial and federal authorities are 
required. To this end the Act enables the Federal Government to enter into agreements with 
individual provinces and allows the delegation of administrative and enforcement authority 
where this is possible; the Act also provides for direct action by the Federal Government when 


this is necessary. 


Finally, the Act attempts to delineate a leadership role for the Federal Government. It 
is recognized that certain tasks can and should be handled at the federal level either because of 
constitutional considerations or because the Federal Government is in the best position to 


manage the task. 


RESPONSIBILITIES OF THE MINISTER 
The responsibilities of the Minister under the Clean Air Act are to: 


(a) establish, operate, and maintain a system of air pollution monitoring stations 
throughout Canada; 

(b) collect, both through the operation of air pollution monitoring stations and 
from other impromptu sources, data on air pollution in Canada and process, 
correlate, and publish such data on a regular basis; 

(c) conduct research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and provide consultative, 


advisory and technical services, and information related thereto; 


(d) formulate comprehensive plans and designs for the control and abatement of 
air pollution and establish demonstration projects, and publicize, demonstrate, 
and make such projects available for demonstration; and 

(e) publish or otherwise distribute or arrange for the publication or distribution of 
all pertinent information which would serve to inform the public in respect to 
all aspects of the quality of the ambient air and of the control and abatement 


of air pollution. 


AIR POLLUTION CONTROL DIRECTORATE 


Within the Department of the Environment the administration of the Clean Air Act is 
carried out by the Air Pollution Control Directorate. The responsibilities of the Directorate are 


divided among three branches. 


The Air Pollution Programs Branch carries out the surveillance of ambient air pollution 
in Canada, collects and evaluates information regarding air pollution sources in Canada, 
conducts source and area surveys and studies, assesses social and economic effects of air 
pollution control regulations and programs, and develops interagency cooperative programs. 
The Air Pollution Programs Branch consists of four divisions: data analysis, regulations and 


development, interagency programs, and surveillance. 


The Abatement and Compliance Branch is responsible for carrying out engineering and 
technical assessment of pollution emissions and emission control and abatement methods to 
establish the technical basis for development of air pollution control guidelines, standards, and 
regulations. The Abatement and Compliance Branch is composed of five divisions: (a) chemical 
process sources, (b) mining, mineral, and metallurgical, and (c) combustion sources, which 
cover major stationary sources; (d) mobile sources, which is concerned with emissions from 
motor vehicles, railways, ships, and aircraft; and (e) fuels, which is concerned with fuel 


composition and additives. 


The Technology Development Branch is responsible for fostering the development and 
demonstration of control technology and scientific and technical methods for the control and 
abatement of air pollution. The branch provides chemical services, the development of 
sampling, analysis, and measurement procedures for air pollutants, a motor vehicle testing 
facility, and a technology transfer service that incorporates both publications.and training. The 
Technology Development Branch comprises three divisions: engineering, chemistry, and 


publications and training. 


Major activities of the Directorate in the 1972—1973 period included such things as the 
compilation of inventories of air pollutant sources and emissions, the coordination of a 
National Air Pollution Surveillance Network, the establishment of National Air Quality 
Objectives, the prescription of National Emission Standards and Guidelines, the control of air 
pollution from works, undertakings, and businesses under federal legislative authority, and the 
control of the composition of fuels that may be produced in Canada or imported into the 
country. Specific tasks carried out on these and other programs are outlined in more detail in 


the following pages. 


An organization chart for the Directorate and a resources summary for the overall Air 


Pollution Control Program are shown in Figure 1 and Table 1, respectively. 


INTERAGENCY COOPERATION AND COLLABORATION 
General 


To assist in effectively utilizing available resources for air pollution control in Canada, 
the Air Pollution Control Directorate maintains close contact with all provincial agencies 


responsible for air pollution control, as well as with foreign and international organizations. 


Coordination of provincial agencies is centralized within the Directorate. Such 
collaboration is essential because the provinces have jurisdictional control over most air 
pollution sources. Control programs initiated by the Directorate are in many instances carried 
out by provincial agencies. Close liaison is also maintained with the Office of Air Quality 
Planning and Standards of the United States Environmental Protection Agency to facilitate 


information exchange. 


Together with other agencies in the Federal Government, the Air Pollution Control 
Directorate participates in a number of international environmental organizations. These 
include the Organization of Economic Cooperation and Development (OECD), the World 
Health Organization (WHO), and the North Atlantic Treaty Organization — Committee on the 
Challenges of Modern Society (NATO-CCMS). 


The Directorate also contributes to the activities of the International Joint Commission 
through membership on the International Air Pollution Advisory Board. Members of the 
Directorate continue to be involved in a joint study with United States officials in response to 
recommendations contained in the International Joint Commission report on transboundary 


air pollution in Detroit—Windsor and Sarnia—Port Huron areas. 
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Federal—Provincial 


The Federal—Provincial Committee on Air Pollution is the principal formal mechanism 
for obtaining federal—provincial cooperation and ensuring participation in specific projects of 


all provincial agencies that wish to be involved. 


This committee was established on an ad hoc basis in 1969 by the Department of 
National Health and Welfare, which at that time had responsibility for federal air pollution 
control programs. With the establishment of the Department of the Environment in 1971, the 
committee was formally established under the aegis of the Minister of the Environment. The 
committee serves as an effective forum for examination of priorities for the development of 
national air pollution control programs, control technology, an expanded air pollution 
surveillance network, source inventories, and similar matters of common interest. During the 
period under review, a meeting of the committee was held in Ottawa, November 21—22, 1972, 


at which all ten provinces were represented. 


In. 1970, the Federal—Provincial Committee on Air Pollution established a 
subcommittee of experts to recommend to the parent committee appropriate levels for 


National Air Quality Objectives. 


The first recommendations of the subcommittee on National Air Quality Objectives led 
to the announced air quality objectives for sulphur dioxide, suspended particulates, carbon 
monoxide, and oxidants, which were published in Part 1 of the Canada Gazette on December 
16, 1972. 


Membership on the subcommittee of National Air Quality Objectives varies depending 
on its expert needs. It now comprises six members: four members from three provinces, one 
member from the Department of National Health and Welfare, and one member from the 
Department of the Environment. Secretariat services to the subcommittee are provided by the 


Air Pollution Control Directorate. 


Another important activity of the Federal—Provincial Committee on Air Pollution is 
the National Air Pollution Surveillance (NAPS) Network. The NAPS Network is a joint project 
based on the cooperative efforts of the federal and provincial levels of government, designed 
to monitor all locally significant air pollution parameters in all significant centers of 
population. The network provides a ready means of auditing progress in air pollution control 
across the country. Its method of operation and other pertinent details are explained 


elsewhere. 


Since the provinces have jurisdictional control of most air pollution sources, the 
Department has adopted the basic strategy of promoting and supporting viable provincial 
control agencies through federal—provincial cooperative efforts. Projects aimed at assisting the 
Provinces include a free exchange of data, training of air pollution technicians, providing 
monitoring equipment for the National Air Pollution Surveillance Network, and supplying 


technical services on request. 


Present cooperative efforts may at some future date become formalized in bilateral 
agreements as authorized by Section 19 of the Clean Air Act. These agreements could specify 
the respective responsibilities of each jurisdiction in the abatement and control of air 
pollution. Essential to such agreements would be the adoption by the provinces of the 


National Air Quality Objectives and National Emission Guidelines as. minimum standards. 
Foreign and International 


Environmental Protection Agency. \ncreasing liaison with officials of the United States 
Environmental Protection Agency has provided considerable value to Canada’s air pollution 


control program. 


Environmental Protection Agency officials have significantly assisted the Directorate in 
developing new Canadian programs. In the field of motor vehicle emission control a number of 
exchange visits have taken place from which Canada has profited. The exchange of benefits is 
mutual as Canada is now providing United States officials with data on motor vehicle emissions 


in cold weather. 


United States Environmental Protection Agency officials continue to provide access to 
their very considerable resources by making available published and unpublished reports and 
data in problem areas of particular interest to Canada. Such information in the area of ambient 
air quality research, priorities, and programs has assisted the Directorate in keeping abreast of 
current needs for protection of the Canadian people. Such background data help Canadian 


officials avoid duplicating ineffective control programs. 


International Organizations. To project an accurate image of Canada’s capability in air 
pollution control, to assist in fulfilling Canada’s international obligations, and to obtain 
maximum benefit for Canada from developing air pollution technology in various parts of the 
world, the Air Pollution Control Directorate is participating in a number of international 
programs. This participation is coordinated through the Department of External Affairs. It 
involves, for example, a contribution to the World Health Organization’s program of urban air 


pollution surveillance. This program provides an international monitoring network for world 


comparisons of air pollution levels in urban centers in commercial, industrial, and residential 
settings. The Directorate’s Chemistry Division is also participating as part of a WHO working 
group for the provision of standard reference material for polycyclic aromatic hydrocarbons. 
This same laboratory has been designated by the World Health Organization as the National 


Reference Centre for Canada with regard to the analysis of air pollutants. 


The Air Pollution Control Directorate provides Canada’s delegate to the OECD Air 
Management Sector Group as well as participating through the Interdepartmental Committee 
of International Environmental Affairs in activities of the Environment Committee and other 
sector groups. Canada has recently agreed to participate in several new studies being planned 
by the Air Management Sector Group: These include a determination of the magnitude and 
control strategies available for control of photochemical oxidants and a study of the “polluter 
pays’’ principle in relation to sulphur dioxide emissions from thermal power generating 


stations. 


International Joint Commission. Several air pollution references have been 
investigated by the International Joint Commission over the years. The most recent reference 
in 1966 resulted in a detailed analysis of the transboundary air pollution problems _in the 
Detroit—Windsor and Sarnia—Port Huron areas. The report on the study was issued by the 
International Joint Commission in 1972 and it contained recommendations for abatement and 


control of the transboundary air pollution. 


At a bilateral meeting of American and Canadian officials in Washington in October 
1972, a joint working task force was established to consider aspects of the recommendations 
contained in the International Joint Commission report and to report back to the parent 
group. Members of the Air Pollution Control Directorate participated in the October meeting 
and are the lead agency for the Canadian sector of the working task force. It is expected that a 


basis for agreement and a positive program will emerge from these deliberations. 


The Air Pollution Control Directorate also provides the Canadian chairman of the 
International Air Pollution Advisory Board, a standing board of the International Joint 
Commission. The board investigates on behalf of the International Joint Commission any air 
pollution problems that arise along the Canada—United States border and reports the results of 
their investigations to the International Joint Commission. In the past year the board has been 


called upon to investigate two transboundary air pollution incidents, one in Ontario and one in 
British Columbia. 


SURVEILLANCE ACTIVITIES 
General 


A section of the Act that is now impacting on Canadian industry is the Minister’s 
mandate to collect and publish data on air pollution. This includes a responsibility to maintain 
a continuing record of ambient air pollution levels in urban areas on a national basis, to define 
problem areas through field investigations, to ensure compliance with regulations, to form 
a basis for legal proceedings,.and to provide consultative services to federal or provincial 


agencies in matters of air monitoring and surveillance. 
Nationwide Emission Inventories 


One of the first actions taken with the passage of the Clean Air Act was to contract 
with an outside consultant for the compilation of a National Emission Inventory for Canada. 
This inventory provided an across-the-board view of pollution problems in relation to the five 
major contaminants: sulphur dioxide, particulate matter, carbon monoxide, hydrocarbons, and 


nitrogen oxides. A summary of the results of this study is presented in Tables 2 and 3. 


More recently action has focused on pollutants that may prove to be of significant 
danger to health. Close to completion, again through outside consultants, is an inventory of 
lead, beryllium, asbestos, and mercury emissions. This type of study requires the full support 
of provinces and industry. Response has been excellent, and it has not been necessary to 
invoke the legal authority available under the Act to obtain the information required. Both 
these studies were based on data collected in 1970 since more recent data were unavailable. It 


is intended to update the inventories periodically. 
National Air Pollution Surveillance Network 


This network consists of air monitoring instruments located in significant centers of 
population across Canada. A knowledge of the nature and extent of air pollution across 
Canada is fundamental to the sound planning of control and abatement programs. The chief 
purpose of the National Air Pollution Surveillance program, therefore, is to provide this 
information on a continuing basis. However, the program also serves a number of other needs 
and will become increasingly more useful as data accumulate. For example, it will be possible 
to detect trends in the levels of pollution with changing industrial activity, population density, 
and air pollution abatement progress. Information collected by the program can be used in 
epidemiological studies and in the development of air quality objectives. Moreover, since the 
National Air Pollution Surveillance Network is a cooperative effort between the federal, 


provincial, and municipal levels of government, its usefulness in fostering federal—provincial 


TABLE 2 NATIONWIDE EMISSIONS BY POLLUTANT, 1970 


(10° tons per year) 


Weights of Percentage of 
Pollutant pollutants total weight 
CO i AS He 55.4 
Particulates 2 290 TOR 
SO, 7 209 ook 
Hydrocarbons 3 072 9.8 
NO, 1 359 4.4 
TOTAL 31 242 100.0 


Note: SO, and NO, are expressed as SO2 and NO,: 


TABLE 3 NATIONWIDE EMISSIONS BY SOURCE, 1970 


(10° tons per year) 


Source 


Transportation 


Fuel combustion in 
stationary sources 


Industrial processes 
Solid waste disposal 


Miscellaneous 


TOTAL 


Total weight 
of pollutants 


17 784 


2578 
7 650 

840 
2 390 


31 242 


Percentage of 
total weight 


56.9 


8.3 
24.5 
2.7 
7.6 


100.0 
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cooperation cannot be overemphasized. It provides a direct route between control agencies of 


the Provincial and the Federal Governments in administering a mutually beneficial program. 


The data from these stations are compiled by the Directorate on a monthly basis. An 
annual summary is also produced. Measurements include soiling index, suspended particulates, 
lead, dustfall, sulphation rate, and sulphur dioxide. Tables 4 and 5 present values obtained in 
commercial downtown core areas across Canada for sulphur dioxide and suspended 


particulates, respectively. 


During the past year the National Air Pollution Surveillance Network was expanded 
and improved. As of March 31, 1973, the network consisted of 268 air sampling instruments in 
39 cities across 10 provinces and the Northwest Territories. A map showing the location of the 


sampling stations is presented in Figure 2. Expansion of the network also included: 


(a) the installation of 14 sulphur dioxide monitors in five Canadian cities; 

(b) the purchase of 71 air pollution monitors for distribution to 10 major Canadian 
cities to measure six parameters: particulates, sulphur dioxide, carbon monox- 
ide, oxides of nitrogen, ozone, and hydrocarbons; 

(c) a review of four potential sites for the installation in Ottawa of a remote 
automatic air pollution monitoring station for demonstration and training 


purposes. 
Source Testing and Area Surveys 


Several questionnaires for the collection of air pollutant emission data have been 
developed and are being evaluated to assess their usefulness. Forms to reduce data and to 
simplify its transfer to computer storage were designed and remain to be evaluated. Estimates 
of major pollutant emissions for 12 Canadian cities were compiled and used chiefly to assist in 
determining optimum locations of pollution monitors. Estimates of pollutants from several 
individual industrial plants were made to evaluate their impact on community air quality and 


to assess the need for surveillance monitoring. 


Air monitoring surveys to determine airborne mercury levels in the vicinity of four 
chlor-alkali plants were completed and the results published. The data collected on mercury 
emissions will be used as a guide in the development of regulations to be applied to this 
industry. A New Brunswick chipboard manufacturing facility was monitored to assess the 
effects of its emissions on community air quality and the results were made available to the 
provincial control agency for appropriate abatement action. Survey proposals for monitoring 
airborne fluorides, arsenic, and mercury in the vicinity of plants emitting these pollutants were 
prepared, and associated air monitoring activities are scheduled to commence early in the new 


fiscal year. 


See 


TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE — COMMERCIAL DOWNTOWN CORE AREAS 


Annual arithmetic mean 
(parts per hundred million) 


Location 1970 1971 1972 
anni eine eR Ih Se hey So Sy pment Bal PRP rt EN ha cl St 
Halifax N.S., Tech College S25 
Saint John, 110 Charlotte 4.40 
Montreal, 1125 Ontario 5.43 4.06 3.70 
Montreal, 1212 Drummond 9.94 8.01 6.61 
Hull, Rue Principale 2.38 1.65 oo 
Ottawa, Slater & Elgin 4.46 2.15 3.03 
Toronto, 67 College Tel 19) ap Bs 2.97 
Toronto, City Hall 4.10 2.05 
Hamilton, Barton & Wentworth he 2.91 1.65 
London, King-Rectory 1.42 0.58 
Sarnia, 156 Victoria 2.65 1.93 
Windsor, 471 University 3.64 4.25 3.62 
Winnipeg, Kennedy & York 0.97 
Edmonton, 109 St & 98 Ave (7-months data) 0.10 
Calgary, 620-7 Ave SW (7-months data) 0.45 
Vancouver, 739W Hastings (6-months data) 1.89 
Victoria, Police Stations (6-months data) 1.53 
Regina, 12th & Smith 0.03 


ee 


Stack sampling tests were conducted at several incinerators and heating plants operated 
by the Federal Government in the Ottawa area as part of the federal facilities abatement 
program. Source testing procedures, techniques, and instrumentation were evaluated in several 
field and laboratory projects. A Federal Source Testing Code of Practice has been drafted and 
is being reviewed for publication. A paper entitled ‘‘Stack Sampling — The View from Ottawa” 
was presented at a meeting of a professional association and later published in the technical 
press. Representation was provided on one international and one national committee dealing 


with source testing matters. 


Survey data generated by the Strait of Canso Air Monitoring Network are being passed 
to several organizations as they become available. A report summarizing and interpreting 
survey data for the first 12 months of network operation was undertaken and will be available 
in 1973. Work has begun on redesigning the network to meet the objectives of a cooperative 


project involving the Atmospheric Environment Service, provincial agencies, and the Environ- 


TABLE 5 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES — COMMERCIAL DOWNTOWN 
CORE AREAS 


oe ee oo ely Es Se Oe ee Oe 
Annual geometric mean 


(micrograms per cubic meter) 


Location 1970 1971 1972 
ee ee a ce ee ee ee Ce 
St. John’s, Duckworth & Ordinance 54 
Fredericton, Woodstock 33 36 

St. John, 110 Charlotte 61 54 46 
Moncton, Post Office 77 54 54 
Montreal, 1212 Drummond 111 132 
Hull, Rue Principale rg 73 69 
Quebec, Parc—Autos Paquet—Laliberte 83 
Chicoutimi, City Hall 75 
Ottawa, Slater & Elgin 109 92 75 
Toronto, 67 College 110 99 92 
Hamilton, Barton & Wentworth 140 142 133 
Peterborough, Fire Station 61 

London, King-Rectory 125 95 
Sarnia, 156 Victoria 105 98 
Windsor, City Hall 142 122 91 
Sault Ste. Marie, Prov. Ont. Bldg 55 66 
Thunder Bay, 14 Algoma 69 60 
Winnipeg, Kennedy & York 76 73 75 
Regina, 1955 Smith 66 57 49 
Saskatoon, City Library a2 68 
Moose Jaw, Telephone Bldg 48 
Prince Albert, 49-12th St E 51 
Edmonton, 98th & Jasper 80 60 66 
Calgary, 7th Ave & 2nd St SE Pes 105 85 
Red Deer, 4720 49th St 71 64 58 
Medicine Hat, 770 1st St SE 67 57 57 
Lethbridge, 13th St & 9th Ave S 34 41 a7 
Vancouver, 739W Hastings Rigs 
Victoria, Police Station 52 59 44 
Sudbury, 50 Cedar 110 
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mental Protection Service. An air pollution model of the Strait of Canso area will eventually be 
constructed and used to predict air pollution episodes and to guide future industrial develop- 


ment of the area. 


Survey proposals for area-wide monitoring of pollutants at three different locations in 
Canada were reviewed and redesigned to provide more useful data. A mobile air monitoring 


laboratory was designed, purchased, and instrumented for regional operations. 
Special Studies 


Field Testing of Air Monitoring Instruments and Associated Equipment. Work is 
continuing on the purchase and evaluation (under actual conditions of use) of instruments to 
measure carbon monoxide, reactive and nonreactive hydrocarbons, particulates, ozone, 
nitrogen oxide, nitrogen dioxide, and total nitrogen oxides in the atmosphere. In addition, 
evaluations are being conducted on associated testing, calibration, and data recording 
equipment. The purpose of this program is to find more reliable equipment and methods for 


monitoring air pollution levels. 


Effects Studies. An air pollution study of Sydney, Nova Scotia, is underway and is 
expected to run for several years. When completed it will provide information on air 
contaminant levels near the steel mill and their effects on health and welfare. This study is 
being carried out in cooperation with the Department of National Health and Welfare. 
Information will also be obtained on total particulate mass and particulate size distribution, 
sulphur dioxide levels, sulphation rate, various meteorological parameters, and the effects of 


air pollution on various types of metals and plant material. 


Windsor Study. A new air monitoring station was built in Windsor, Ontario, in an area 
with high dustfall characteristics. The station is equipped with a number of different 
instruments to measure particulate size distribution. The data from the various instruments 
will be compared in an attempt to assess the accuracy and performance of each one. The most 
accurate and useful instrument indicated from this work will be recommended for inclusion in 


the National Air Pollution Surveillance Network. 


Special Assignments. Three consultant firms were contracted to conduct surveys of 
lead and cadmium levels in Montreal, Toronto, and Vancouver. Results of the lead studies have 
been published. A contract has been awarded for design and construction of a 
computer-based automatic air monitoring system. It is expected that the central station and 
the first remote station, to be located in Ottawa, will be operational in August 1973. The 


system has the capability for an additional nine remote stations, which can be connected to 


= 16°- 


the central station by means of telephone lines. It will be used primarily for demonstration and 


training purposes. 


TECHNOLOGY DEVELOPMENT 
General 


Section 3 of the Clean Air Act provides a broad mandate for technology development 
and demonstration. The Department plans to draw heavily on the private sector both in 
demonstration of new technology and in identification of problems for which technological 


solutions appear suitable. 


Industry is now submitting proposals to the Environmental Protection Service for a 
variety of projects for which priorities are being established. A program is being developed to 


provide funding on a contract basis for government-approved projects. 
Standard Reference Methods 


Standard reference methods to be used for the measurement of sulphur dioxide, 
suspended particulates, oxidants, and carbon monoxide have been published and are available 


from the Department. 
Air Sampling Technology 


Long term studies are continuing on the fundamental vapor pressures and the practical 
collection efficiencies of substances having particular importance to public health and welfare. 
The list of substances under investigation includes the polycyclic aromatic hydrocarbons, 
arsenic trioxide, selenium dioxide, mercury vapor, inorganic compounds of mercury, methyl 
mercury compounds, and_ individual polychlorinated biphenyls. Evidence has been 
accumulated to indicate that conventional methods of sampling, particularly the high volume 
method, do not collect these substances quantitatively. Accordingly, experiments are in 


progress to establish optimum sampling conditions. 


Measurement Methods Development 


A simple, rapid, and direct method of measuring lead in gasoline based upon flame 
atomic absorption has been developed. Calibration experiments were carried out against three 
different primary standards of lead. This method was prescribed by notice in Part | of the 


Canada Gazette as the reference method for determination of lead in gasoline. 
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The development of methods for various international agencies was continued. 
Methods for polycyclic hydrocarbons were developed for the International Agency for 
Research on Cancer and the Intersociety Committee. Methods for the measurement of metals 
in air were developed for the International Union of Pure and Applied Chemistry and the 


Scientific Committee on Problems of the Environment. 


In the past, gas chromatographic methods for polycyclic aromatic hydrocarbons have 
been lacking in sensitivity with air samples because of the low concentrations found in air. 
Work is in progress to adapt atomatic processing of chromatographic data, in general, to any 
ambient air sample. Work is also in progress to prepare analytical programs for the ultimate 
analysis of the aliphatic and aromatic fractions of air samples. Computer programs have been 


prepared to evaluate the accumulated data on the important polycyclics. 


The size of various suspended particulates is being investigated using several methods. 
Differences in the particle size values have been found by various methods and the reasons for 
the variation are under study. Accurate knowledge of particle size is important if objectives are 


to be set involving the respirable and nonrespirable fractions. 


Publications 
Publications produced during the period covered by this report are listed here. 
Regulations, Codes, and Protocols Series 


EPS 1-AP-72-3 Standard Reference Method for the 
Measurement of Total Oxidants in the 
Atmosphere (lodometric Titration) 


EPS 1-AP-72-4 Standard Reference Method for the 
Measurement of Sulphur Dioxide in the 
Atmosphere (West—Gaeke Method) 

EPS 1-AP-73-1 Standard Reference Method for the 
Measurement of Carbon Monoxide in the 
Atmosphere (Non-Dispersive Infrared 
Spectrometry) 


EPS 1-AP-73-2 Standard Reference Method for the 
Measurement of Suspended Particulates in 
the Atmosphere (High Volume Method) 


Technical Appraisal Series 


EPS 3-AP-73-1 A Nationwide Inventory of Air Pollutant 
Emissions — Summary of Emissions for 1970 
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EPS 3-AP-73-3 Methods for the Removal of Su'phur from Coal 


Technology Development Series 


EPS 4-AP-72-1 Determination of Airborne Particulate Lead 
by Atomic Absorption Spectrophotometry 
EPS 4-AP-72-5 Determination of Airborne Particulate Cadmium 
by Atomic Absorption Spectrophotometry 
EPS 4-AP-72-9 Determination of Airborne Particulate 
Manganese by Atomic Absorption Spectrophotometry 
EPS 4-AP-72-8 Determination of Airborne Particulate Vanadium 
by Atomic Absorption Spectrophotometry 
EPS 4-AP-72-10 Determination of Airborne Particulate Chromium 


by Atomic Absorption Spectrophotometry 


Surveillance Series 


EPS 5-AP-72-2 National Air Pollution Surveillance 
Monthly Summary — January 1972 

EPS 5-AP-72-3 National Air Pollution Surveillance 
Annual Summary — 1971 

EPS 5-AP-72-4 An Air Pollution Study of the National 
Capital Region 

EPS 5-AP-72-5 National Air Pollution Surveillance 
Monthly Summary — February 1972 

EPS 5-AP-72-6 National Air Pollution Surveillance 
Monthly Summary — March 1972 

EPS 5-AP-73-1 National Air Pollution Surveillance 
Monthly Summary — April 1972 

EPS 5-AP-73-2 Exploratory Lead Studies in High Traffic 
Density Areas in Vancouver, Toronto, and 
Montreal 


Air Pollution Control Directorate (APCD) Series 


APCD-71-8 The Collection and Measurement of Airborne 
Mercury — | 

APCD-71-11 Industrial Air Pollution Control 
Engineering 

APCD-71-12 Collection and Measurement of Airborne 
Mercury — II 

APCD-71-14 Collection and Measurement of Airborne 


Mercury — III 
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APCD-71-19 The Federal Role in Air Pollution Control 
in Canada 
APCD-72-1 Air Pollution from a Burning Coal Refuse 


Dump, Springhill, N.S. 


NATIONAL AIR QUALITY OBJECTIVES 
General 


On November 13, 1971, in the Canada Gazette, National Air Quality Objectives were 
proposed by the Department of the Environment and comments were invited from interested 
individuals and organizations. The proposed objectives have now been reviewed taking these 
comments into account. Numerous individuals and organizations submitted comments that 
reflected a broad range of opinion. Many were concerned with the lack of specified methods to 
be used for measuring the pollutant levels. This omission has now been rectified and standard 


reference methods for each pollutant have been indicated. 


Under the Clean Air Act, the National Air Quality Objectives are designed to protect 
public health and welfare by setting limits on levels of pollution in the air. The Clean Air Act 
calls for three levels of air quality objectives — ‘desirable’, acceptable’, and “tolerable” — 
for each major air pollutant. The objectives now being promulgated concern only the first two 


of these levels. 


The maximum acceptable level is intended to provide adequate protection against 
effects on soil, water, vegetation, materials, animals, visibility, personal comfort, and 
well-being. It represents the realistic objectives today for all parts of Canada. When this level is 


exceeded, control action by a regulatory agency is indicated. 


The maximum desirable level defines the long term goal for air quality and provides a 
basis for an anti-degradation policy for the unpolluted parts of the country and for the 


continuing development of control technology. 


Maximum tolerable levels, to be announced at a later date, are intended to indicate the 


onset of an “‘imminent danger’’ requiring immediate abatement action. 


It is acknowledged that the effects of sulphur dioxide, carbon monoxide, suspended 
particulate matter, and oxidants on the public health and welfare are not necessarily 
understood to the extent considered desirable. As more information on the effects of these 
and other air pollutants becomes available the National Air Quality Objectives will be revised 


appropriately. Comments received referring to suspended particulate matter raised concern in 
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connection with the methods of measurement, rather than the objectives. Considerable 
attention is now being given to this aspect, especially in relation to the selection of a suitable, 
specific reference method to reflect particle size distribution and to the need for 


standardization in measurement. 


Several comments pointed out that in various parts of the country the naturally 
occurring background levels of oxidants approached or exceeded the proposed desirable annual 
levels. For this reason, and to ensure that the objectives are meaningful, the desirable objective 
of an annual arithmetic mean for oxidants has been dropped for the present. Several briefs 
suggested that no noticeable effect on human health attributable to oxidants had been 
demonstrated in Canada. It was also suggested that the nature of photochemical reactions 
under Canadian climatic conditions was not well understood and that until this was rectified 
no effort should be made to control oxidants by setting air quality objectives for them. 
However, after considering the evidence currently available, it was concluded that the 


objectives are necessary for the protection of the public health and welfare. 


A great deal of consideration was given to the proposed objectives for hydrocarbons in 
view of the fact that these form a class of substances whose composition varies and, 
consequently, whose effects also vary depending on the source. In addition, satisfactory 
methods of measurement have yet to be developed for those hydrocarbons that are the most 
relevant. Moreover, the proposed objectives for hydrocarbons were intended to provide 
protection against oxidants and were not intended to reflect the effects of the hydrocarbons 
per se. It has been correctly pointed out that this approach is inconsistent with the established 
basis for the National Air Quality Objectives. Consequently, objectives for hydrocarbons have 
been dropped for the present. 


Revised National Air Quality Objectives promulgated in the Canada Gazette on 


December 16, 1972, are given below. Further revisions are expected as the needs arise. 


Maximum Acceptable Levels 


Sulphur Dioxide — 60 micrograms per cubic meter (0.02 ppm) annual arithmetic 
mean 
— 300 micrograms per cubic meter (0.11 ppm) as a maximum 24- 
hour concentration 
— 900 micrograms per cubic meter (0.34 ppm) as a maximum 


one-hour concentration 


Particulate Matter 


Carbon Monoxide 


Total Oxidants 


Maximum Desirable Levels 


Sulphur Dioxide 


Particulate Matter 


Carbon Monoxide 


Total Oxidants 


2Oh: 


70 micrograms per cubic meter annual geometric mean 
120 micrograms per cubic meter as a maximum 24-hour 


concentration 


15 milligrams per cubic meter (13 ppm) as a maximum 
eight-hour concentration 
35 milligrams per cubic meter (30 ppm) as a maximum one-hour 


concentration 


30 micrograms per cubic meter (0.015 ppm) annual arithmetic 
mean 

50 micrograms per cubic meter (0.025 ppm) 24-hour 
concentration 

160 micrograms per cubic meter (0.08 ppm) as a maximum 


one-hour concentration 


30 micrograms per cubic meter (0.01 ppm) annual arithmetic 
mean 

150 micrograms per cubic meter (0.06 ppm) as a maximum 24- 
hour concentration 

450 micrograms per cubic meter (0.17 ppm) as a maximum 


one-hour concentration 
60 micrograms per cubic meter annual geometric mean 


6 milligrams per cubic meter (5 ppm) as a maximum eight-hour 
concentration 
15 milligrams per cubic meter (13 ppm) as a maximum one-hour 


concentration 


30 micrograms per cubic meter (0.015 ppm) as a maximum 24- 
hour concentration 
100 micrograms per cubic meter (0.05 ppm) as a maximum 


one-hour concentration. 


NATIONAL EMISSION GUIDELINES AND STANDARDS 


Under Section 8 of the Act the Federal Government can prescribe National Emission 


Guidelines. These will provide guidance to provincial control agencies on best practicable 
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control technology now available in various industry sectors and are being developed through 
the mechanism of industry and government joint task forces. They will also establish the 
requirements for all works, businesses, and undertakings involving the Federal Government. 
Work is now underway on the preparation of background material leading to the development 


of guidelines for a number of industries, as outlined below. 


Cement Industry 


Information from both a literature survey and a questionnaire will be used by a 
government industry task force to develop emission guidelines applicable to Canadian cement 


plants. These guidelines are expected to be completed and published early in 1974. 


Chlor-alkali Plants 


A literature review of the state-of-the-art process and control technology has been 
completed, and a draft paper on the chlor-alkali industry prepared. A draft questionnaire, 
which will be used to obtain a detailed emission inventory and other information for the 


industry study, has also been prepared and will be reviewed with the industrial association. 
Asphalt Plants 


This study encompasses the hot mix asphalt paving industry in Canada. The 
procurement and transportation of raw materials, operations, and processes involved were also 
examined to establish reference points necessary to investigate air pollutant emissions evolving 


from this industry. 


To obtain background information on this industry, an intensive literature survey was 
conducted and contacts were made with equipment manufacturers, Statistics Canada, and the 
Department of Industry, Trade and Commerce. Major customers for asphalt paving mixtures 
were contacted for their annual use and material specifications. These included the Provincial 
Department of Highways and the Federal Departments of Transport, Public Works, and 
National Defence. Contact was also made with the existing provincial environmental agencies 
and the National Asphalt Pavement Association of the United States. The state-of-the-art phase 


for the asphalt industry is now completed. 
Thermal Power Plants 


A study is underway to determine the emission rates of air pollutants discharged from 
operations associated with the generation of thermal electric energy in Canada, and to provide 
information for assessing the relationships between air pollutant emissions and generating 


parameters to meet National Air Quality Objectives. 
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Incinerators 


This study includes all types of incineration units in Canada, including municipal, 
industrial, commercial, and residential. It consists of an intensive literature search on the best 
practicable technology in use, as well as contact with manufacturers, municipalities, industrial 
and commercial institutions, and provincial regulatory authorities across Canada. The literature 
review is well under way. Guidelines have been formulated for solid waste incinerators of up to 


2000 pounds per hour capacity. 
Coke Ovens 


A literature survey of state-of-the-art process and air pollution control technology is 
currently under way on the seven coke oven plants in Canada. Initial contacts have been made 
with the industry. A draft emissions questionnaire has been prepared and the final review with 


the industry will be in June, 1973. 
Iron and Steel Industry 


This study will involve four basic steel plants and thirteen other steel plants in Canada. 
A Canadian Steel Industry Committee has been formed to interface with Environment Canada 
on air and water pollution matters. Four draft questionnaires (blast furnaces, basic oxygen 
furnaces, electric arc furnaces, and open hearth furnaces) have been prepared, and a 
preliminary review has been carried out with the industry committee. A state-of-the-art 


literature survey is under way. 
Ferro-alloy Industry 


A state-of-the-art literature survey of six plants in the ferro-alloy and allied industry is 


under way. 
Non-ferrous Smelters, lron Foundries, and Secondary Lead Smelters 


State-of-the-art literature surveys have been initiated for these three industries. 


FEDERAL ACTIVITIES PROTECTION 
Boiler and Incinerator Guidelines for Federal Facilities 


Boiler and incinerator emission guidelines for federal facilities have been completed in 
draft and have been circulated to the government departments affected for review and 
comment. Engineering directives for the evaluation of plans and specifications to meet these 


guidelines are being prepared. 
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Emissions from a Smelter at Flin Flon, Manitoba 


This facility comes under federal jurisdiction as a result of having been declared a 
works for the general benefit of Canada by an Act of Parliament. Departmental representatives 
presented a brief at a public hearing in Flin Flon, Manitoba, on a Hudson Bay Mining and 
Smelting Company application to the Manitoba Clean Environment Commission for a 15 year 
licence to emit pollutants to the atmosphere. To reduce ground-level concentrations of 
particulates and sulphur dioxide to meet the provincial requirements, the company proposed 
to construct a 750 foot stack to emit pollutants to the atmosphere. As a result of the 
hearings, the company was issued a licence granting permission to erect the stack and to emit 
air pollutants subject to restrictions in allowable ground-level concentrations for five years. 
The company appealed the term of the licence, and subsequently a hearing de novo was held 
before the Manitoba Municipal Board when the Departmental representatives presented the 
Federal Government's position. The Municipal Board ruled to extend the licence to seven years 
but required the parties concerned, the federal and provincial agencies, and the company, to 
meet to develop a program of pollution containment based on best practicable technology. 


This matter is continuing. 
Expansion of Natural Gas Processing Plant at Fort Nelson, British Columbia 


This facility comes under federal jurisdiction as a result of being part of a gas pipeline 
subject to the Federal National Energy Board Act. The plant is being expanded to a gas sale 
capacity of 950 million cubic feet per day. This gas sale capacity will be fully utilized by 1975, 
at which time, the sulphur dioxide emissions would have increased to 700 long tons per day. 
The company had not planned any control measures, and the sulphur dioxide ground-level 
concentrations during the reporting period were exceeding National Air Quality Objectives. The 
Department of Environment assisted the British Columbia Pollution Control Branch in develop- 
ing emission guidelines for the Fort Nelson operation’ and proposed steps to ensure that 


compliance is achieved within a reasonable time period. This matter is continuing. 
Miscellaneous 
Technical advice and assistance was provided on the following Federal activities: 


(a) Department of Regional Economic Expansion — technical assessment of the air 


pollution control measures proposed by applicants for DREE grants; 


(b) Ministry of Transport — technical assistance and advice on the development of 
motor vehicle emission regulations under the Motor Vehicle Safety Act; 


monitoring for compliance with these regulations; 
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(c) Department of National Revenue — technical assessment of air pollution 
controls for applications under the depreciation incentive program; technical 


advice on rebates from sales tax on air pollution control equipment. 


TECHNICAL AND ADVISORY SERVICES 
British Columbia Hearing on Food Processing Industry 


The Department prepared a brief and participated in a British Columbia Pollution 


Control Branch hearing on Food Processing Industries. 
Assessment of Air Pollution at Sydney, Nova Scotia 


At the request of the Nova Scotia Department of Health an assessment was made of 
particulate and sulphur dioxide emissions from a steel complex and the effects of these 


emissions on ambient air for the years 1972 and 1975. 
Assessment of Thermal Power Stations 


Assessments of thermal power station emissions were carried out for Prince Edward 


Island and Nova Scotia. 


Training 


Two training courses on instrumentation for the National Air Pollution Surveillance 


Network were conducted for provincial technicians. 


REGULATION OF FUELS AND FUEL ADDITIVES 


An important source of air pollution results from the combustion of gasoline and 
gasoline additives. The problem is twofold: the first is the direct emission of an additive such 
as lead, a toxic material; and the second is the impact of fuel additives on motor vehicle 


emission control devices designed to reduce carbon monoxide and hydrocarbon emissions. 


During the fiscal year 1972 — 1973, the efforts in this field have been directed towards 
the development of regulations to control the amount of lead additive permitted in leaded 
grades of gasoline and to limit trace amounts of lead and phosphorus permitted in unleaded 
grades of gasoline. Several discussions with the Canadian industries concerned were held. 
Proposed regulations limiting the amount of lead in leaded gasoline to 2.5 grams per Imperial 
gallon were published in the October 28, 1972, edition of Part | of the Canada Gazette and 


comments were invited from all interested parties. Three individuals and eight companies 
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submitted briefs to the Government. The information thus received was carefully analyzed and 


considered. 


The Department has also examined the question of lead in the ambient air as a 
potential health hazard. The Department of National Health and Welfare was consulted and 
has submitted views on this subject. Although available evidence does not indicate that a 
health hazard exists in Canada today, there appears to be sufficient cause for concern to 


warrant control as being prudent in the long term. 


The economics of lead in gasoline are under study through an extensive survey of the 
oil industry by questionnaire and through consultation with the Provincial Governments. The 
Department plans to promulgate in 1973 — 1974 final regulations for both leaded and 


unleaded gasolines. 


MOBILE SOURCES 
General 


The control of air pollution from mobile sources is not dealt with directly by any 
section of the Clean Air Act. Other federal acts presently exist that provide the powers to 
regulate these sources. The Clean Air Act does, however, address itself to this subject under its 
general provisions for air quality objectives, air quality monitoring and surveillance, fuel 


composition regulation, and federal — provincial cooperative programs. 


With the passage of the Motor Vehicle Safety Act the Federal Government initiated a 
program to combat air pollution from all new motor vehicles manufactured in or imported 
into Canada, starting with the 1971 model year. The Ministry of Transport was made 
responsible for the administration of the Motor Vehicle Emissions Regulations; the 
Department of the Environment was designated to carry out the required compliance testing 
and to provide technical advisory services in support of the regulations. Within the Department 
of the Environment, these activities were carried out by the Mobile Sources Division and by 


the Emission Testing Laboratory of the Air Pollution Control Directorate. 


Current activities of the Directorate in this area are orientated towards programs 
designed to reduce pollution caused by motor vehicles. These include monitoring new motor 
vehicles for compliance with current standards, assessing the contribution of the motor vehicle 
to the total air pollution burden, and, finally, recommending legislation and developing new 


technology for the control and abatement of air pollution from this source. 
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Compliance Monitoring Program 


The compliance monitoring program ensures that all new motor vehicles offered for 
sale in Canada conform to current emission standards as certified by the manufacturers. At the 
beginning of a model year the Ministry of Transport selects a representative sample of all the 
makes and models of motor vehicles imported into or made in Canada. This sample is then 
thoroughly tested for compliance with the emission standards by the Department of the 


Environment. 


Test procedures permit an estimation of the deterioration of the emission control 
systems during the lifetime of the motor vehicle. With these known deterioration factors the 
emission level determined at 4000 miles after engine break-in may be related to that at 50 000 


miles. 


The Emissions Testing Laboratory was established in its permanent location in March, 
1972, and began emission testing of 1972 model year vehicles in June 1972. A total of 15 
motor vehicles, domestic and foreign, were tested under the 1972 model year program. The 
1973 model year program began in November 1972. The testing capacity was doubled early in 


1973 by the addition of a second chassis dynamometer. 
Assessing the Contribution of the Motor Vehicle to the Air Pollution Burden in Canada 


General. Until recently, this assessment was based almost entirely on United States and 
European studies because of the lack of Canadian data. The situation is now being corrected 
through initiation of a number of programs involving in-depth studies supported by actual 


Canadian emission results. 


Cold Weather Programs. This 2-year program was initiated in November 1972 to 
determine the effects of our Canadian climate on emissions in the temperature range —10 to 
60 OF. The program consists of the daily conditioning and 23 min emission testing at ambient 
temperatures of a fleet of nine vehicles, with 25% of the tests conducted at baseline conditions 
(65 — 80 °F) on a rotational basis for comparison. Data from more than 100 tests indicate 
that emission levels increase substantially as temperature decreases. For example, at —10 OF 
the levels can be as much as 150% higher, and at 20 OF, 100% higher than are baseline results. 
Complementing this program, the Alberta Motor Association in cooperation with the Federal 
Government conducted emission tests at idle on 6000 vehicles in Edmonton during the 1972 — 
1973 winter. 


Motor Vehicle Air Pollutant Inventory. Emissions of the three principal motor vehicle 


pollutants have been estimated. Data were compiled and evaluated from statistics-gathering 
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agencies and from technical studies in several Canadian provinces and in other countries, as 
well as from the cold weather and compliance testing programs at the Emission Testing 
Laboratory. The inventory will be updated continually as new information becomes available. 
The results indicated that motor vehicles in Canada in 1970 were responsible for 75% of the 


total man-made carbon monoxide, 65% of the hydrocarbons, and 53% of the nitrogen oxides. 
Control and Abatement of Air Pollution from Motor Vehicles 


Emission Standards. Recognizing that motor vehicles are responsible for approximately 
60% of the pollutants emitted into the atmosphere in Canada, the Federal Government 
amended the 1971 motor vehicle emission regulations, requiring as of 1 January, 1973, a 
reduction of at least 25% in the average nitrogen oxide emissions actually measured from 
current vehicles to 3.0 grams per vehicle mile. Emission standards for carbon monoxide and 


hydrocarbons continued at 39 grams and 3.4 grams, respectively. 


Emission Control Technology. New concepts in emission control systems, alternate 
power plants such as turbine, diesel, and electric, and alternate fuels such as propane, natural 
gas, and hydrogen are being evaluated continuously through literature research and laboratory 
testing. Current laboratory support included testing to 50 000 miles a motor vehicle equipped 
with a Wankel engine and the evaluation of two vehicles modified for propane as an alternative 


to gasoline for limited use in fleet vehicles. 


Annual Vehicle Inspections. Although the control of emissions from in-use motor 
vehicles is outside federal jurisdiction, the dramatic increase in emissions from badly 
maintained vehicles is of great concern. A comprehensive review and evaluation of all 
compulsory emission inspection systems used in Canada, the United States, and several 
European countries is now in progress, and will be published shortly. The Air Pollution 
Control Directorate intends to recommend guidelines for provincial and municipal motor 
vehicle inspection programs. These programs will be coordinated with the Ministry of 
Transport’s feasibility study on annual safety inspections. Emission Testing Laboratory 
support consisted of emission testing to determine effects of maintenance and evaluation of 


test equipment that could be used in these inspections. 


ATMOSPHERIC ENVIRONMENT SERVICE 


General 


With the formation of the Department of the Environment, the Canadian 


Meteorological Service was renamed the Atmospheric Environment Service (AES). Its mandate 
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was expanded to include an air quality research program in support of federal regulatory 
programs under the Clean Air Act, provincial regulatory programs, and other air management 
activities of the Federal Government. The program of AES, initiated in 1971, includes 
sub-programs dealing with air quality monitoring, atmospheric dispersion processes, real-time 
air quality prediction systems, large-scale long-distance transport phenomena, atmospheric 


chemistry, environmental impact studies, and scientific criteria for air quality objectives. 
Air Quality Research Branch 


Primary responsibility for air quality research activities in AES falls within the Air 
Quality Research Branch. During the reporting period the Branch expended resources totalling 
$1.6 million and had a strength of 31 at year end. In carrying out its program it is organized 


into three divisions: atmospheric chemistry, dispersion, and monitoring and surveys. 
Atmospheric Chemistry Studies 


A field project involving the chemical analysis of precipitation in the Sudbury area was 
initiated. A contract study was designed and let to Laurentian University to determine the 
effects of SO2 on Artic lichens. Feasibility studies were undertaken on the development of 
data on the sensitivity of lichens to photochemical oxidants, on background levels of specific 
hydrocarbons in the atmosphere, and on the injury by air pollutants to agricultural crops. 
These data are required to provide the scientific criteria for establishing realistic air quality 
objectives. During the reporting period the Branch contributed a chapter on agriculture and 
forestry as sources and sinks of air pollution for a book titled Advances in Plant 


Biometeorology . 
Dispersion Studies 


Environmental assessments were conducted on the expected impact of emissions to the 
atmosphere from a proposed fossil fuel fired power station at Lorneville, New Brunswick, and 
from a proposed tall stack for a zinc smelter at Flin Flon, Manitoba. Planning was initiated for 
three air pollution dispersion field studies: at Sudbury, Ontario; at Lorneville, New 
Brunswick; and in the Strait of Canso area of Nova Scotia. Research and data gathering 
continued on several varied subjects including the air pollution climatology of Canada, air 
pollution modelling of urban centres, the air pollution dome over Toronto, SO» vertical 
profiles over water, snow, and grass, and spatial correlation patterns within monitoring 
networks. A mini-sonde was developed for obtaining the height of the urban surface mixed 


layer. 
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Monitoring and Surveys 


Three categories of permanent stations are involved in the air quality monitoring 
program planned by the Atmospheric Environment Service. In addition, special stations or 
networks will be operated from time to time, usually in cooperation with other agencies, to 


test physical and numerical models or to provide special data. 


World Meteorological Organization (WMO) Baseline Stations. Canada will operate three 
stations in this category, designed to measure the “background” composition of the 
atmosphere as far removed as possible from man-made or natural sources of pollution. During 
the reporting period activity was restricted to a search for possible sites. Ocean Station Papa, 
patroled by Canadian weather ships some 850 miles off the coast of British Columbia, is 
expected to be one of the three stations. Two other possible sites are Sable Island off the coast 
of Nova Scotia and a research station on Devon Island in the eastern Arctic. Oil exploration 
activities make it unlikely that Sable Island can meet the strict siting criteria. Logistics may 


prove a serious obstacle to use of the Devon Island site. The search continues. 


WMO Regional Stations. These stations are designed to detect long term changes in 
atmospheric composition related to regional land-use practices and other activities. Canada is 
planning seven stations in the global network. Instruments were obtained and negotiations for 
sites have been started. Plans call for the establishment of the first two stations by the end of 
June, 1973. Additional stations will be instrumented and staff trained throughout the next few 
years. Possible sites include several weather-observing stations of the Atmospheric 
Environment Service and climatological stations, present or proposed, at locations such as the 
Matador Research Site established by the University of Saskatchewan under the International 


Biological Program. 


Urban Reference Stations. Plans call for the establishment of urban reference stations 
across Canada, designed to provide longterm high-quality records of air quality and 
meteorological parameters for research purposes. Present activity in this area was restricted to 


the evaluation and development of instrument systems. 


Special Surveys. Meteorological towers were instrumented or re-instrumented in several 
locations across Canada in order to obtain low-level wind and temperature profiles for air 
quality and other purposes. Plans were developed for the data-collection phase of a 
demonstration project to be undertaken in a year or two, leading to the development of a 


meteorological and air quality model for one city in Canada. 
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Effectif a la 
Année fin de l’année Biens et Total des 
financiére financiére Salaires ($) services ($) Capital ($) dépenses ($) 
1970—1971 38 268 326 113527 157 458 539 311 
1971-1972 76 900 000 455 000 660 000 2 015 000 
1972—1973 147 1 711 000 644 000 1 079 000 3 434 000 
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INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This report, 
submitted in accordance with Section 41 of the Act, covers operations for the period ending 
March 31, 1974. 


The Clean Air Act provides the basis for the federal government’s air pollution control 
activities and has three main objectives. The first and foremost is to promote a uniform 
approach across Canada. To achieve this, the Act is designed to prevent the creation of 
so-called ‘pollution havens’, a matter that is of great concern to both federal and provincial 


authorities. 


A second major objective of the Act is to make provisions for the mechanisms and 
institutions needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that joint cooperative efforts between provincial and federal authorities are 
required. To this end the Act enables the federal government to enter into agreements with 
individual provinces and allows the delegation of administrative and enforcement authority 
where this is possible; the Act also provides for direct action by the federal government when 


this is necessary. 


Finally, the Act attempts to delineate a leadership role for the federal government. It is 
recognized that certain tasks can and should be handled at the federal level either because of 
constitutional considerations or because the federal government is in the best position to 


manage the task. 


RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act are to: 

(a) establish, operate, and maintain a system of air pollution monitoring stations 
throughout Canada; 

(by collect, both through the operation of air pollution monitoring stations and 
from other impromptu sources, data on air pollution in Canada and process, 
correlate, and publish such data on a regular basis; 

(c) conduct research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and provide consultative, 


advisory and technical services, and information related thereto; 


(d) formulate comprehensive plans and designs for the control and abatement of 
air pollution and establish demonstration projects, and publicize, demonstrate, 
and make such projects available for demonstration; and 

(e) publish or otherwise distribute or arrange for the publication or distribution of 
all pertinent information that would serve to inform the public of all aspects of 


ambient air quality and of the control and abatement of air pollution. 


ENVIRONMENTAL PROTECTION SERVICE 


Within the Department of the Environment the administration of the Clean Air Act is 
carried out by the Environmental Protection Service through its five regional offices across 
Canada and through the Federal Activities Protection Branch and the Air Pollution Control 


Directorate located in Ottawa. 


Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided among three 


branches. 


The Air Pollution Programs Branch coordinates the surveillance of ambient air 
pollution in Canada, collects and evaluates information regarding air pollution sources in 
Canada, conducts source and area surveys and studies, assesses social and economic effects of 
air pollution control regulations and programs, and develops interagency cooperative programs. 
The Air Pollution Programs Branch consists of four divisions: data analysis, regulations 


development, interagency programs, and surveillance. 


The Abatement and Compliance Branch is responsible for carrying out engineering and 
technical assessment of pollution emissions and emission control and abatement methods to 
establish the technical basis for development of air pollution control guidelines, standards, and 
regulations. The Abatement and Compliance Branch is composed of five divisions: (a) chemical 
process sources, (b) mining, mineral, and metallurgical, and (c) combustion sources, which 
cover major stationary sources; (d) mobile sources, which is concerned with emissions from 
motor vehicles, railways, ships, and aircraft; and (e) fuels, which is concerned with fuel 


composition and additives. 


The Technology Development Branch is responsible for fostering the development and 
demonstration of control technology and scientific and technical methods for the control and 
abatement of air pollution. The Branch provides chemical services, the development of 


sampling, analysis, and measurement procedures for air pollutants, a motor vehicle testing 


facility, and a technology transfer service that incorporates both publications and training. The 
Technology Development Branch comprises three divisions: engineering, chemistry, and 


publications and training. 


Major activities of the Directorate in the 1973-1974 period included such things as the 
compilation of inventories of air pollutant sources and emissions, the coordination of a 
National Air Pollution Surveillance Network, the establishment of National Air Quality 
Objectives, the prescription of National Emission Standards and Guidelines, the control of air 
pollution from works, undertakings, and businesses under federal legislative authority, and the 
control of the composition of fuels that may be produced in Canada or imported into the 
country. Specific tasks carried out on these and other programs are outlined in more detail in 
the following pages. An organization chart for the Directorate and a resources summary for the 


overall Air Pollution Control Program are shown in Figure 1 and Table 1, respectively. 


Federal Activities Protection Branch 


The Federal Activities Protection Branch was created as a focal point in dealing with 
environmental protection matters associated with all federal government departments, 
agencies, and crown corporations, including projects that receive financial assistance or permits 
under federal jurisdiction. Areas of environmental concern cover both land facilities and 
vessels, and include treatment and disposal of waste water, solid waste management, air 


pollution, noise, and toxic and hazardous substances. 


Centres for facilitating exchanges between the many organizations who have needs and 
those who have expertise have been established in the Environmental Protection Service 
Regional Offices. Guidelines, technical advice, and assistance are arranged through these 
centres to ensure that all new federal projects are examined for possible environmental effects 
and that proper environmental protection measures are incorporated into the project designs 
and operations. The Federal Activities Protection Branch is also charged with defining 
pollution problems at existing facilities, developing courses of remedial action, and, in 
consultation with other departments, recommending clean-up project priorities and allocating 


funds from a central Federal Activities Clean-Up Fund. 


Environmental Protection Service Regional Offices 


Primary points of contact with provincial environmental protection agencies are 
through the five Environmental Protection Service Regional Offices located in Halifax, 


Montreal, Toronto, Edmonton, and Vancouver. Regional Directors are responsible for 
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providing within their region direction and supervision of Environmental Protection Service 
programs arising from the Clean Air Act, policies, and commitments resulting from 
federal-provincial bilateral and international agreements. Regional Directors formulate and 
carry out enforcement and other operational programs in accordance with national policies 


and guidelines. 


INTERAGENCY COOPERATION AND COLLABORATION 


General 


To assist in effectively utilizing available resources for air pollution control in Canada, 
the Environmental Protection Service maintains close contact with all provincial agencies as 


well as with foreign and international organizations responsible for air pollution control. 


Cooperation and collaboration with provincial agencies are essential because the 
provinces have jurisdictional control over most air pollution sources. Control programs 
initiated by the Environmental Protection Service are in many instances carried out by 
provincial agencies. Close liaison is also maintained with the Office of Air Quality Planning and 
Standards of the United States Environmental Protection Agency to facilitate information 


exchange. 


Together with other agencies in the federal government, the Air Pollution Control 
Directorate participates in a number of international environmental organizations. These 
include the Organization of Economic Cooperation and Development (OECD), the World 
Health Organization (WHO), the Economic Commission for Europe (ECE), and the North 
Atlantic Treaty Organization - Committee on the Challenges of Modern Society (NATO-CCMS). 


The Directorate also contributes to the activities of the International Joint Commission 
through membership on the International Air Pollution Advisory Board. Members of the 
Directorate continue to be involved in a joint study with United States officials in response to 
recommendations contained in the International Joint Commission report on transboundary 


air pollution in the Detroit-Windsor and Sarnia-Port Huron areas. 


Federal-Provincial 


The Federal-Provincial Committee on Air Pollution is the principal formal mechanism 
for obtaining federal-provincial cooperation and ensuring participation of all provincial 


agencies that wish to be involved in specific projects. 


This committee was established on an ad hoc basis in 1969 by the Department of 
National Health and Welfare, which at that time had responsibility for federal air pollution 
control programs. With the establishment of the Department of the Environment in 1971, the 
committee was formally established under the aegis of the Minister of the Environment. The 
committee serves as an effective forum for examination of priorities for the development of 
national air pollution control programs, control technology, an expanded air pollution 
surveillance network, source inventories, and similar matters of common interest. During the 
period under review, a meeting of the committee was held in Ottawa, May 1-2, 1973, at which 


nine of the ten provinces were represented. 


In 1970, the Federal-Provincial Committee on Air Pollution established a 
subcommittee of experts to recommend to the parent committee appropriate levels for 


National Air Quality Objectives. 


The first recommendations of the subcommittee on National Air Quality Objectives led 
to the announced air quality objectives for sulphur dioxide, suspended particulates, carbon 
monoxide, and oxidants, which were published in Part 1 of the Canada Gazette on December 
16, 1972. Amendments and the final formulation of these objectives were published in Part 1 
of the Canada Gazette on March 30, 1974. 


Membership on the subcommittee of National Air Quality Objectives varies depending 
on the expertise required. It now comprises seven members: five members from four 
provinces, one member from the Department of National Health and Welfare, and one member 
from the Department of the Environment. Secretariat services to the subcommittee are 


provided by the Air Pollution Control Directorate. 


Another important activity of the Federal-Provincial Committee on Air Pollution is the 
National Air Pollution Surveillance (NAPS) Network. The NAPS Network is a joint project 
based on the cooperative efforts of the federal and provincial levels of government, designed to 
monitor all locally significant air pollution parameters in all significant centres of population. 
The network provides a ready means of auditing progress in air pollution control across the 


country. Its method of operation and other pertinent details are explained elsewhere. 


Because the provinces have jurisdiction over most air pollution sources, the 
Department has adopted the basic strategy of promoting and supporting viable provincial 
control agencies through federal-provincial cooperative efforts. Projects aimed at assisting the 
provinces include a free exchange of data, training of air pollution technicians, providing 
monitoring equipment for the National Air Pollution Surveillance Network, and supplying 


technical services on request. 


Present cooperative efforts may at some future date become formalized in bilateral 
agreements as authorized by Section 19 of the Clean Air Act. These agreements could specify 
the respective responsibilities of each jurisdiction in the abatement and control of air 
pollution. Essential to such agreements would be the adoption by the provinces of the 


National Air Quality Objectives and National Emission Guidelines as minimum standards. 


International 


Environmental Protection Agency. \ncreasing liaison with officials of the United States 
Environmental Protection Agency has provided considerable value to Canada’s air pollution 


control program. 


Environmental Protection Agency officials have significantly assisted the 
Environmental Protection Service in developing new Canadian programs. In the field of motor 
vehicle emission control a number of exchange visits have taken place from which Canada has 
profited. The exchange of benefits is mutual as Canada is now providing United States officials 
with data on motor vehicle emissions in cold weather. Canada has also provided data on 


Canadian vehicle emission factors and operational statistics. 


United States Environmental Protection Agency officials continue to provide access to 
their very considerable resources by making available published and unpublished reports and 
data in the problem areas of particular interest to Canada. Information in the area of ambient 
air quality research, priorities, and programs has assisted the Environmental Protection Service 
in keeping abreast of current needs for protection of the Canadian people. Such background 


data help Canadian officials to avoid duplicating ineffective control programs. 


International Joint Commission. Several air pollution references have been investigated 
by the International Joint Commission over the years. The most recent reference in 1966 
resulted in a detailed analysis of the transboundary air pollution problems in the 
Detroit-Windsor and Sarnia-Port Huron areas. The report on the study was issued by the 
International Joint Commission in 1972, and it contained recommendations for abatement and 


control of the transboundary air pollution. 


At a bilateral meeting of American and Canadian officials in Washington in October 
1972, a joint working task force was established to consider aspects of the recommendations 
contained in the International Joint Commission report and to report back to the parent 
group. Members of the Air Pollution Control Directorate participated in the October meeting 
and comprise the lead agency for the Canadian sector of the task force. The report of the task 


force is now being considered by American and Canadian officials in the State Department and 


the Department of External Affairs prior to a further bilateral meeting from which it is 


expected that a positive program will emerge. 


The Air Pollution Control Directorate also provides the Canadian chairman as well as 
technical assistance to the International Air Pollution Advisory Board, a standing board of the 
International Joint Commission. Any air pollution problems that arise along the Canada — 
United States border are investigated and reported to the International Joint Commission. In 
the past year the board has been called upon to investigate four transboundary air pollution 


incidents, three in Ontario and one in British Columbia. 


Other International Organizations. To project an accurate image of Canada’s capability 
in air pollution control, to assist in fulfilling Canada’s international obligations, and to obtain 
maximum benefit for Canada from developing air pollution technology in various parts of the 
world, the Air Pollution Control Directorate is participating in a number of international 
programs. This participation is coordinated through the Department of External Affairs. It 
involves, for example, a contribution to the World Health Organization’s program of urban air 
pollution surveillance. This program provides an international monitoring network for 
worldwide comparisons of air pollution levels in urban centres in commercial, industrial, and 
residential settings. The Directorate’s Chemistry Division is also participating as a part of a 
WHO working group for the provision of standard reference material for polycyclic aromatic 
hydrocarbons. This laboratory has also been designated by the World Health Organization as 
the National Reference Centre for Canada with regard to the analysis of air pollutants. 
Personnel have, at various times, been invited to participate in symposia sponsored by WHO. 
The most recent was an inter-regional symposium in December 1973 on the use of air quality 


criteria in national air pollution control programs. 


The Air Pollution Control Directorate provides Canada’s delegate to the OECD 
Air Management Sector Group and participates through the Interdepartmental Committee of 
International Environmental Affairs in activities of the Environment Committee and other 
sector groups. Canada is participating in several new studies being planned by the Air 
Management Sector Group. These include a determination of the magnitude and control 
strategies available for control of oxidants and their precursors in the atmosphere, a study on 
emission measurement techniques for particulate matter from selected sources, the 
development of case histories on the use of surveillance and control techniques for particulate 
matter from selected sources, the development of case histories on the use of surveillance and 
control techniques for air pollution alert systems, and the preparation of case histories in the 


use of techniques in relation to air pollution control and land use planning. 


HO 


Following Canada’s membership in the Economic Commission for Europe in July 
1973, the Directorate participated in the fourth meeting of the Commission’s Working Party 
on Air Pollution Problems in January, 1974. Among the activities of the Working Party, 
Canada is participating with other member countries in preparation for a second seminar on 
the desulphurization of fuels and combustion gases to be held in 1975. Canada also plans to 
participate on a task force of rapporteurs for the development of guidelines for control of 


emissions from non-ferrous metallurgical industries. 


SURVEILLANCE ACTIVITIES 


General 


A section of the Act makes provisions for the collection and publishing of data on air 
pollution. This includes a responsibility to maintain a continuing record of ambient air 
pollution levels in urban areas on a national basis, to define problem areas through field 
investigations, to ensure compliance with regulations, to form a basis for legal proceedings, and 
to provide consultative services to federal or provincial agencies in matters of air monitoring 


and surveillance. 


Nationwide Emission Inventories 


One of the first actions taken with the passage of the Clean Air Act was to contract 
with an outside consultant for the compilation of a National Emission Inventory for Canada. 
This inventory provided an across-the-board view for the year 1970 of pollution problems in 
relation to the five major contaminants: sulphur dioxide, particulate matter, carbon 
monoxide, hydrocarbons, and nitrogen oxides. A revision of the inventory based on data for 


the year 1972 is now underway. 


For the year 1970 inventories were also compiled on several pollutants that may prove 
to be of significant danger to health. With the cooperation of the provinces and industry, 
inventories were completed on the sources and emissions of asbestos, lead, mercury, and 
beryllium. A summary of the results of these studies are presented in Tables 2, 3, 4, and 5. Still 
in progress are national inventories of arsenic, cadmium, fluorides, manganese, zinc, and 


vanadium. 


National Air Pollution Surveillance Network 


This network consists of air monitoring instruments located in significant centres of 


population across Canada. A knowledge of the nature and extent of air pollution across 


TABLE 2 1970 ASBESTOS EMISSIONS IN CANADA 
Emissions 
Source Tons Percent 
PRODUCTION 
Asbestos mining 6 620 40.4 
Asbestos milling 9673 59.0 
Production total 16 293 99.4 
MANUFACTURING 
Asbestos-cement products 1.88 0.01 
Floor tile industry 0.75 - 
Paving 0.44 * 
Coating, caulks, sealants 0.42 a 
Insulation 0.57 e 
Friction materials 0.99 sh 
Plastics 0.09 5 
Textiles 0.11 4 
Paper 0.05 iz 
Miscellaneous 0.13 be 
Manufacturing total 5.43 0.03 
CONSUMPTION 
Construction industry 0.90 ie 
Sprayed insulation ZAG 0.02 
Brake linings 
Installation 18.00 0.11 
Wear 72.00 0.44 
Consumption total 93.08 0.57 
TOTAL 16 391.51 100.00 


ne LE EEE 


* Negligible (less than 0.01%). 


Canada is fundamental to the sound planning of control and abatement programs. The chief 
purpose of the National Air Pollution Surveillance program, therefore, is to provide this 
information on a continuing basis. However, the program also serves a number of other needs 
and will become increasingly more useful as data accumulate. For example, it will be possible 
to detect trends in the levels of pollution with changing industrial activity, population density, 
and air pollution abatement progress. Information collected by the program can be used in 


epidemiological studies and in the development of air quality objectives. Moreover, since the 


a 9 


* Negligible (less than 0.1%). 


TABLE 3 1970 LEAD EMISSIONS IN CANADA 
Se Ce ee eS Se ee eae 
Emissions Emissions 
Source Tons Percent Source Tons Perce 
eee eo 
CONSUMPTION PRODUCTION 
Gasoline Lead mining 1.9 
Automobile 14 083 65.8 Underground 206.0 
Aviation 151.9 0.7 Open pit 195.0 
Handling 9.2 . Lead milling 565.0 2.6 
Solder Lead smelting 2.1 
Soldering O27 x Blast furnace 141.0 
Joint buffing 3.8 x Imperial furnace 316.8 
Printing industry 2h.3 0.1 Lead refining 0.3 
Insecticide application 6.0 4 Betts process 19.3 
Paint 0.04 iy Softening, desilvering 43.2 
See arose! Secondary lead 0.2 
Consumption total 14 281.9 66.7 Blast furnace 20.5 
Reverberatory furnace 14.7 
MISCELLANEOUS Melting kettles 5 a _ 
Coal combustion 0.1 Production total 1 526.8 7a 
Power plants 9.4 
Coke production 0.13 MANUFACTURING 
Other 3.76 Storage batteries * 
Oil combustion 105.4 0.5 Oxide made 2.0 
Wood combustion 46.4 0.2 Oxide bought 1.4 
Sewage sludge incineration 27 y Gasoline additives 64.5 0.3 
Refuse incineration 58.3 0.3 Litharge 0.6 * 
Waste oil incineration 134.0 0.6 Other compounds 0.01 - 
Zinc Production 37.3 0.2 Metal fabrication 38.0 0.2 | 
ron eee ues 44310 jee Manufacturing total 106.5 0.5 } 
Sintering 1 528.0 
Blast furnace 705.7 
Electric furnace 85.0 
Steel production 0.7 
Basic oxygen furnace §.13 
Open hearth furnace 105.7 
Electric furnace 29.0 
Ferroalloys 0.3 
Ferrosilicon 42.1 
Others 28.6 
Iron foundries 25,0 0.1 
Cement manufacture 115.5 0.5 
Miscellaneous total 5 500.9 2547. 
TOTAL 21416.1 100.0 
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TABLE 4 1970 MERCURY EMISSIONS IN CANADA 
Emissions 
Source Tons Percent 
eee eee ae ree oe et oe ee ee ee eS 
PRODUCTION 
Mercury mining 1,05 13 
Mercury beneficiation 0.76 0.9 
Secondary production 0.004 ‘9 
Distillation 0.002 * 
Production total 1.82 2.2 
METALLIC MERCURY USE 
Chlor-alkali industry 26.4 32.1 
Dental amalgams O17 O22 
Electrical equipment 0.003 ss 
Gold recovery 0.28 0.3 
Pharmaceutical manufacture 0.0001 % 
Instrumentation 0.03 = 
Mercury use total 26.88 o2.7 
MERCURY COMPOUND USE 
Agriculture 1.5 1.8 
Paint manufacture 0.036 = 
Battery cathodes 0.008 ee 
Pharmaceutical use 0.65 0.8 
Mercury cornpound use total 2:20 2el 
MISCELLANEOUS 
Paint use 
Interior 0.99 132 
Exterior 5.04 6.1 
Coal combustion 6.99 8.5 
Petroleum combustion 20.0 24.3 
Natural gas combustion 0.002 - 
Wood combustion 2,07 3.5 
Refuse incineration 4.44 5.4 
Sewage sludge incineration 0.54 Og 
Fluorescent tubes 0.94 1.1 
Thermometer breakage 0.4 0.5 
Zinc recovery 5.26 6.4 
Copper recovery 3.42 4.2 
Lead recovery 0.40 0.5 
Miscellaneous total 51.29 62.4 
TOTAL 82.19 100.0 
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* Negligible (less than 0.1%). 
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TABLE 5 1970 BERYLLIUM EMISSIONS ACROSS CANADA 
Emissions 
Source Ib % 
PRODUCTION 
Mining ae iy 


Beneficiation — 


MANUFACTURING 


Machining of Be metal 
Machining of Be alloys <1 b 
Use of Be ceramics 


COMBUSTION 
Coal 
Power plants 8 666.0 OorS3 
Coke production LoL. 0.88 
Others 3 581.0 22.86 
Coke 
lron foundries 118.8 0.76 
Blast furnaces 20727 1.64 
Others 11.9 0.07 
Heavy Oil 2 891.0 18.46 
TOTAL 15 660.1 100.00 


* Negligible 


National Air Pollution Surveillance Network is a cooperative effort between the federal, 
provincial, and municipal levels of government, its usefulness in fostering federal-provincial 


cooperation cannot be overemphasized. 


The data from these stations are compiled by the Directorate on a monthly basis. An 
annual summary is also produced. Measurements include soiling index, suspended particulates, 
lead, dustfall, sulphation rate, and sulphur dioxide. Tables 6 and 7 present values obtained in 
commercial downtown core areas across Canada for sulphur dioxide and suspended 


particulates, respectively. 


During the past year the National Air Pollution Surveillance Network was expanded 
and improved. As of March 31, 1974, the network consisted of 365 air sampling instruments in 
42 cities across 10 provinces and the Northwest Territories. A map showing the location of the 


sampling stations is presented in Figure 2. Expansion of the network included the installation 


across the country of 12 tape samplers, 12 high volume samplers, 12 sulphur dioxide monitors, 
8 carbon monoxide monitors, 10 oxide of nitrogen monitors, 8 ozone monitors, 2 hydrogen 
sulfide instruments, and 6 hydrocarbon analyzers. Sampling site documentation was completed 
for all network stations and a start made on the development of standard calibration 
procedures and schedules. A remote automatic air pollution monitoring station was established 
in downtown Ottawa to evaluate the feasibility of operating a fully instrumented station from 


a central computer and to assess real time data handling systems. 


Source Testing and Surveys 


Source isolation surveys were conducted in the vicinity of a fertilizer plant in 
Newfoundland for airborne fluorides and in the area of a chlor-alkali plant in Saskatoon for 


airborne mercury. The operation of the air monitoring network. in the Strait of Canso area by 


TABLE 6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE - COMMERCIAL DOWNTOWN CORE AREAS 


a SE TT TIS TT a 


Annual arithmetic mean! 
(Parts per hundred million) 


Location 1970 1971 1972 1973 
rs 
Halifax N.S., Tech College 3.25 3.16 
Saint John, 110 Charlotte 4.40 327 
Montreal, 1125 Ontario 5.43 4.06 3.70 2.07 
Montreal, 1212 Drummond 9.94 8.01 6.61 4.89 
Hull, Rue Principale 2.38 1.65 1:33 1.16 
Ottawa, Slater & Elgin 4.46 ZA5 3.03 2.66 
Toronto, 67 College 7.10 5.17 2.97 1.46 
Hamilton, Barton & Wentworth 3.72 2.91 1.65 1.83 
London, King-Rectory 1.42 0.58 0.35 
Sarnia, 156 Victoria 2.65 1.93 1.67 
Windsor, 471 University 3.64 4,25 3.62 3:26 
Winnipeg, Kennedy & York 0.97 0.40 
Edmonton, 109 St. & 98 Ave. 0.10 0.01 
Calgary, 620-7 Ave. SW 0.45 0.21 
Vancouver, 739W Hastings 1.89 0.72 
Victoria, Police Stations 153 0.63 
Regina, 12th & Smith 0.03 0.06 
Moose Jaw, Sask. 0.16 
Quebec City, Loisirs Limoilou CELH 


1 Figures are estimated when data are not available for a complete year. 
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TABLE 7 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES - COMMERCIAL DOWNTOWN 
CORE AREAS 


Annual geometric mean! 
(micrograms per cubic meter) 


Location 1970 1971 1972 1973 
St. John’s, Duckworth & Ordinance 54 55 
Fredericton, Woodstock 33 36 21 

St. John, 110 Charlotte 61 54 46 55 
Moncton, Post Office it 54 54 54 
Montreal, 1212 Drummond 111 132 98 
Hull, Rue Principale LT v3 69 72 
Quebec, Parc-Autos Paquet-Laliberte 83 101 

Chicoutimi, City Hall 75 57 

Ottawa, Slater & Elgin 109 92 75 87 

Toronto, 67 College 110 99 92 101 

Hamilton, Barton & Wentworth 140 142 1S 128 
Peterborough, Fire Station 61 80 
London, King-Rectory 725 95 94 
Sarnia, 156 Victoria 105 98 104 
Windsor, City Hall 142 122 91 118 
Sault Ste. Marie, Prov. Ont. Bldg 55 66 58 
Thunder Bay, 14 Algoma 69 60 76 
Winnipeg, Kennedy & York 76 #3 75 78 
Regina, 1955 Smith 66 57 49 61 

Saskatoon, City Library TP: 68 65 
Moose Jaw, Telephone Bldg. 48 65 
Prince Albert, 49-12th St. E. 51 70 
Edmonton, 98th & Jasper 80 60 66 

Edmonton, 100 & 102 Ave 66 
Calgary, 7th Ave. & 2nd St. SE 7 105 85 149 
Red Deer, 4720 49th St. 71 64 58 61 

Medicine Hat, 770 1st St. SE 67 57 57 74 
Lethbridge, 13th St. & 9th Ave S 34 41 37 57 
Vancouver, 739 W. Hastings 77 61 

Victoria, Police Station 52 59 44 47 
Sudbury, Lisgar St. 65 


' Figures are estimated when data are not available for a complete year. 
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the Atlantic Regional Office is continuing. A carbon monoxide survey was conducted in 
downtown Whitehorse to determine the extent to which carbon monoxide concentrations 
build up under the influence of weather conditions which reduce the diluting capability of the 
atmosphere. Emission inventories were completed for several cities in Canada to assess the 


need for surveillance monitoring and to aid in the siting of air sampling instruments. 


A stack sampling workshop was held in Ottawa to review the Federal Source Testing 
Code prior to its publication. Stack tests were conducted at several plants to evaluate stack 
sampling procedures and to provide source data to guide the development of emission 


guidelines and regulations. 


Special Studies 


Field Testing of Air Monitoring Instruments and Associated Equipment. Work is 
continuing on the purchase and evaluation (under actual conditions of use) of new and 
improved instruments to measure carbon monoxide, reactive and nonreactive hydrocarbons, 
particulates, ozone, nitrogen oxide, nitrogen dioxide, and total nitrogen oxides in the 
atmosphere. In addition, evaluations are being conducted on associated testing, calibration, 


and data acquisition equipment. 


Evaluation tests on 28 continuous air pollution monitors, data handling 
instrumentation, and calibration systems were completed. The purpose of the program is to 


find more reliable equipment, methods, and procedures for monitoring air pollution levels. 


Effects studies. An air pollution study of Sydney, Nova Scotia, is being conducted in 
cooperation with the Department of National Health and Welfare and is expected to run for 
several years. When completed, it will provide information on air contaminant levels near the 
steel mill and their effects on health and welfare of residents. Information will also be obtained 
on total particulate mass and particulate size distribution, sulphur dioxide levels, sulphation 
rate, various meteorological parameters, and the effects of air pollution on various types of 
metals and plant material. During the past year particle sizing instrumentation was added to 


the air pollution effects network. 


Windsor Study. Air monitoring continues at the Windsor Ontario station in an area 
with high dustfall characteristics. The station is equipped with a number of different 
instruments to measure particulate size distribution. The data from the various instruments 
will be compared in an attempt to assess the accuracy and performance of each one. The most 
accurate and useful instrument indicated from this work will be recommended for inclusion in 


the National Air Pollution Surveillance Network. 
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Special Assignments. A study to determine the effect of sample flow rate on total 
suspended particulate measurements is being carried out in four cities (Windsor, Sydney, 


Fredericton, and Toronto). 


Packages to determine the effect of ambient air pollution on certain materials (e.g. 
paints, clothing, plastics, metals) will be placed at locations across Canada to obtain data for 


studies on the economic cost of air pollution. 


TECHNOLOGY DEVELOPMENT 


General 


Section 3 of the Clean Air Act provides a broad mandate for technology development 
and demonstration. A program has been developed that will provide funding on a contract 
basis for government-approved projects for demonstrating the applicability of new technology 
in controlling air pollution. Proposals received under this program are being evaluated for 
cost-sharing with industry. Final approval of funds for this program is expected in the new 


year. 


Standard Reference Methods 


Standard reference methods to be used for the determination of lead and phosphorus 
in motor fuel have been developed and published. A reference method for the measurement of 
oxidants (ozone) in the atmosphere has also been developed and published. Copies of these 


reference methods are being disseminated by the Department. 


Air Sampling Technology 


Fundamental research is continuing into the vapor pressures of arsenic trioxide, 
selenium dioxide, benzo(a) pyrene, and other polycyclic and heterocyclic compounds. 
Laboratory equipment and experiments have been designed to assess the collection efficiency 
and vapor pressures in a sampling situation. From the work already done on vapor pressures 
and collection efficiency, the need for a controlled-temperature sampling device has been 
demonstrated. Thermodynamic studies on various compounds of sulphur, cadmium, mercury, 
lead, arsenic, and selenium were initiated in order to identify actual chemical species found as 


air pollutants and possibly also their sources. 


Reference spectra were prepared for the polycyclic hydrocarbons benzo(a) anthracene 
and coronene, two of the polycyclics designated of special interest by the International 


Agency for Research on Cancer. 


AS 


Air samples containing polycyclic hydrocarbons and polychlorinated biphenyls have 
been analyzed by methods employing gas chromatography, ultraviolet spectrophotometry, 
fluorimetry, and mass spectrometry. To enable comparisons of pollution levels measured by 
these different techniques, the methods have been calibrated so that each produces similar 


results. 


Measurement Methods Development 


A reference method for determining the concentration of mercury in ambient air has 
been prepared, and instrumentation for monitoring the emission of mercury from stacks has 


been developed. 


Commercial instrumentation now being evaluated includes new and improved ambient 
air monitors for carbon monoxide, sulphur dioxide, ozone, nitrogen dioxide, total gaseous 
hydrocarbons, methane, and fluoride. A gas phase titration system and assembly has been 
designed and built so that a more accurate calibration of both ozone and nitrogen dioxide 
instruments is possible. A temperature-corrected high volume sampler is being evaluated and 
the evaluation of a particle-sizing accessory for the conventional high volume sampler has been 
completed. This is being done in anticipation of regulations on particulate size distribution as 


they relate to the respirable fraction of a particulate emission. 


The comparative evaluation of the instrumental techniques employing X-ray 
fluorescence and atomic absorption is continuing for the elements lead and _ arsenic. 
Fundamental studies have demonstrated that high volume sampling for arsenic is probably in 
error on the low side and, for this reason, further studies on collection efficiency of filter 
media are in progress. These studies are being conducted in conjunction with a survey of 
arsenic in air levels at Yellowknife. The collection efficiency of airborne lead on glass fibre or 


membrane filters is also being assessed comparatively. 


Collaboration continues with the United States National Bureau of Standards on the 
testing of reference gas mixtures and permeation tubes. Consultative and analytical services 


have also been provided to the United States Environmental Protection Agency. 


Emission Control Technology 


New concepts in motor vehicle emission control systems, alternate power plants such 
as turbine, diesel, and electric, and alternate fuels such as propane, natural gas, and hydrogen 
are being evaluated continuously through literature research and laboratory testing. Current 


laboratory support includes the extended testing of two Wankel-engined vehicles and the 
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evaluation of two vehicles modified for propane as an alternative to gasoline for limited use in 
fleet vehicles. The energy crises has caused renewed interest in gas-saving and 
pollution-preventing devices. Six inventions were evaluated but none demonstrated a 


significant improvement in economy or efficiency. 


TECHNOLOGY TRANSFER 


Publications 
Publications produced during the period covered by this report are listed below. 
Regulations, Codes, and Protocol Series 


EPS 1-AP-73-3 Standard Reference Method for the 
Determination of Lead in Motor Fuel 
(Atomic Absorption) 


EPS 1-AP-73-4 Standard Reference Method for the 
Determination of Phosphorus in Motor 
Fuel (Spectrophotometric Method) 


EPS 1-AP-73-7 Standard Reference Method for the 
Measurement of Oxidants (Ozone) in the 
Atmosphere (Chemiluminescence 
Method) 


EPS 1-AP-74-1 Standard Reference Method for Source 
Testing: Measurement of Emissions of 
Particulates from Stationary Sources 


Economic and Technical Review Series 


EPS 3-AP-73-6 Air Pollution in the Urban Environment 

EPS 3-AP-73-10 Canadian Automobile Driver Survey 

EPS 3-AP-74-1 National Inventory of Asbestos, Beryllium, 
Mercury, and Lead. Summary of Emissions 
for 1970 


Surveillance Series 


EPS 5-AP-73-12 Ambient Air Levels of Mercury in the 
Vicinity of Selected Chlor-Alkali Plants 

EPS 5-AP-73-14 Winter Testing of Automobile Idle Exhaust 
Emissions in Edmonton, Alberta 

EPS 5-AP-73-15 National Air Pollution Surveil!ance Annual 
Summary - 1972 

EPS 5-AP-73-1 National Air Pollution Surveillance Monthly 


Summary - April 1972 
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EPS 5-AP-73-4 to National Air Pollution Surveillance Monthly 

EPS 5-AP-73-11 Summaries for May 1972 to December 1972 
inclusive 

EPS 5-AP-74-1 to National Air Pollution Surveillance Monthly 

EPS 5-AP-74-3 Summaries for January 1973 to March 1973 
inclusive 

Impact and Assessment 

EPS 8-AP-73-1 Automobile Emission Trends in Canada, 
1960 - 1985 


Air Pollution Information System 


An air pollution information system has been developed to support Departmental 
scientific and technical staff engaged in air pollution studies. This system utilizes established 
files of air pollution information such as are available through the National Science Library, as 
well as information obtained from a variety of sources and maintained within the Air Pollution 


Control Directorate. 


One part of this information system that has been particularly useful is a microfiche 
collection of more than 55 000 documents obtained from the United States Environmental 
Protection Agency’s Air Pollution Technical Information Centre (APTIC). By exchange 
agreement, APTIC provides the Department with copies of all their new acquisitions which are 
now being added to the air pollution data bank at the rate of 500 to 1000 new items each 
month. These acquisitions are selected by APTIC from a systematic screening of over 7000 
worldwide publications. In addition, government reports, patents, technical papers, preprints, 


translations, and articles from books and proceedings are scanned for pertinent information. 


Comprehensive retrospective literature searches on the entire APTIC data bank are 
available to the Department through APTIC’s computer-based information retrieval system. 
Access has also been arranged through an on-line interactive cathode ray tube terminal to the 
Pollution Information Project (PIP) data base. This is a computerized environment-oriented 
data base developed as a joint project of the Canada Institute for Scientific and Technical 
Information, the National Research Council (NRC) Associate Committee on Scientific Criteria 


for Environmental Quality, and the NRC Division of Biology. 


A joint United States Environmental Protection Agency and Environment Canada 
Workshop was held in Washington, D.C. in December 1973 to explore the possibility of 
strengthening environmental information resources in each country by exchanging reports and 


by sharing specialized information services such as abstracting, translation, and automated 


sete 


search systems. Procedures were established for the timely exchange of information and it was 
decided that a further meeting to review the exchange system would be held in Ottawa in 
1974. 


Training 


Three training courses were presented during the year covering the following topics: 
Air Pollution and its Control, Air Pollution Meteorology, and Control of Particulates. These 
courses were attended by a total of approximately 100 technical personnel from the air 


pollution control agencies of the federal, provincial, and municipal levels of government. 


NATIONAL AIR QUALITY OBJECTIVES 


General 


National Air Quality Objectives are designed to protect health and welfare by setting 
limits on levels of pollution in the air. The Clean Air Act calls for three levels of air quality 
objectives - ‘desirable’, ‘acceptable’, and ‘tolerable’ - for each major air pollutant. The 


objectives promulgated or proposed to date concern only the first two of these levels. 


The maximum acceptable level is intended to provide adequate protection against 
effects on soil, water, vegetation, materials, animals, visibility, personal comfort, and 
well-being. It represents the realistic objective today for all parts of Canada. When this level is 


exceeded, control action by a regulatory agency is indicated. 


The maximum desirable level defines the ultimate goal for air quality and provides a 
basis for an anti-degradation policy for the unpolluted parts of the country and for the 


continuing development of control technology. 


Maximum tolerable levels, to be announced at a later date, are intended to indicate the 


onset of an ‘imminent danger’ requiring immediate abatement action. 


A complete formulation of the National Air Quality Objectives as revised appeared in 
the March 30, 1974, edition of the Canada Gazette. This latest formulation, which the 


Governor General in Council will prescribe early in the new fiscal year, is given in Table 8. 


The development of proposed Air Quality Objectives for the desirable and acceptable 
levels for nitrogen dioxide has been completed. These proposed objectives were published in 


the Canada Gazette in April 1974, and comments from all interested parties were invited. 


TABLE 8 NATIONAL AIR QUALITY OBJECTIVES 
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Air contaminant 


Maximum acceptable 
level 


Maximum desirable 
level 
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Sulphur dioxide 


Suspended particulate 
matter 


Carbon monoxide 


Oxidants (ozone) 


60 ug/m? (0.02 ppm) 
Annual arithmetic mean 
300 ug/m? (0.11 ppm) 
Average concentration 
over a 24 h period 

900 g/m? 

Average concentration 
over a 1h period 


70 ug/m? 

Annual geometric mean 
120 g/m? 

Average concentration 
over a 24 h period 


15 mg/m? (13 ppm) 
Average concentration 
over a 8h period 


35 mg/m? (30 ppm) 


Average concentration 
over a 1h period 


30 ug/m? (0.015 ppm) 
Annual arithmetic mean 


50 ug/m? (0.025 ppm) 
Average concentration 
over a 24 h period 


160 ug/m? (0.08 ppm) 
Average concentration 
over a 1 h period 


30 ug/m? (0.01 ppm) 
Annual arithmetic mean 


150 ug/m? (0.06 ppm) 
Average concentration 
over a 24 h period 


450 yug/m? (0.17 ppm) 
Average concentration 
over a 1 h period 


60 ug/m? 
Annual geometric mean 


6 mg/m? (5 ppm) 
Average concentration 
over a 8h period 


15 mg/m? (13 ppm) 
Average concentration 
over a 1h period 


30 g/m? (0.015 ppm) 
Average concentration 
over a 24 h period 


100 ug/m? (0.05 ppm) 
Average concentration 
over a 1 h period 


It is acknowledged that the effects of sulphur dioxide, carbon monoxide, suspended 


particulate matter, and oxidants on the public health and welfare are not necessarily 
understood to the extent considered desirable. As more information on the effects of these 
and other air pollutants becomes available, the National Air Quality Objectives will be revised 


appropriately. 
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NATIONAL EMISSION GUIDELINES 


Under Section 8 of the Act provision is made for the promulgation of National 
Emission Guidelines. These are now being developed for various industry sectors. The purpose 
of these guidelines is to specify levels of emissions of air contaminants that reflect the 
application to the industrial processes involved of best operating practices and best practicable 
technology in air pollution control. The adoption of these guidelines by appropriate regulatory 
agencies will result in significant reductions in emissions of air contaminants and thus prevent 


deterioration of air quality on a national basis. 


The guidelines will be published in a form that will allow for their ready adoption by 
regulatory agencies, in particular provincial air pollution control agencies, as minimum 
standards for industry located within their jurisdiction. It is recognized that local conditions, 
such as the density of industrial development or local topography in some geographical areas, 
will necessitate the adoption of more stringent environmental requirements and provide for a 
national baseline. They will, of course, also establish the minimum environmental requirement 


for all works, businesses, and undertakings involving the federal government. 


National emission guidelines are being developed with the cooperation of the provinces 
and industry. Those now under development for the various industry sectors are listed below, 
in the approximate order in which their completion is expected: 

Cement Industry 

Asphalt Industry 

Incineration 

Coke Oven Industry 

Natural Gas Processing Industry 

Arctic Mining Industry 

Meat Products Industry 

Thermal Power Generating Industry 

Petroleum Refining Industry 

Ferrous Foundries Industry 

Iron and Steel Industry 

Pulp and Paper Industry 

Chlor-Alkali Plants 

Non-Ferrous Smelting Industry 

Petro-Chemical and Resins Industry 


Ferro-Alloy Industries 
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NATIONAL EMISSION STANDARDS 


Section 7 of the Act empowers the Governor in Council to prescribe National Emission 
Standards for air contaminants which constitute a significant danger to health. National 
emission inventories of contaminants which may prove to be of significant danger are essential 
to this activity and are reported under Surveillance Activities. In addition the Air Pollution 
Control Directorate consults with the Health Protection Branch of the Department of National 
Health and Welfare to obtain their recommendations on the health hazards of such 
contaminants. During 1973-74 action was initiated towards development of a National 
Emission Standard for the secondary lead smelting industry which is intended to restrict the 
amount of lead-bearing particulate matter these smelters emit to the ambient air. Preliminary 
work has also commenced with respect to mercury emissions from chlor-alkali plants and 


asbestos emissions from mining and milling operations. 


FEDERAL ACTIVITIES PROTECTION 


General 


The federal government’s conduct of its own in-house activities, as perceived by the 
public, has a powerful potential to work either for or against the endeavours of the 
government as a leader in environmental protection. Environment Canada has direct 
responsibility for ensuring that the federal government minimizes adverse environmental 
effects from its existing and future works, undertakings, and businesses. Accordingly, policies 
concerning operations within this area of responsibility have been developed and include: 

- setting exemplary and comprehensive standards, guidelines, and codes of good 
practice based on the best practicable technology for pollution control and protection 
of the environment; 

- compiling an inventory of pollution problems associated with existing federal sources 
and activities; 

- defining through engineering investigations all factors and circumstances pertinent to 
existing pollution problems and developing courses of remedial action and design 
concepts in consultation with operator departments and other departments with 
jurisdiction for environmental protection and with the provinces; 

- recommending, in consultation with other government departments, government-wide 
project priorities and allocations on an annual basis for cleaning up existing pollution 


problems; 
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- arranging for or providing advice, assistance, and review of plan during detailed design 
and construction; 

- screening all new government facilities and activities for potential adverse effects 
upon the environment; 

-reviewing and assessing new projects to ensure that proper and adequate 
environmental control measures are provided; 

-carrying out surveillance and monitoring to ensure compliance with established 
environmental standards, guidelines, and codes of good practice; 

- assessing Crown Corporations to ensure that they meet industrial standards 
promulgated under the Clean Air Act; and 

-consulting with those departments and agencies responsible for environmental 
legislation to ensure the development of consistent federal regulations and 


requirements for pollution control and environmental protection. 


A screening system, using criteria established interdepartmentally, has been developed, 
against which all new federal projects or activities are evaluated by the initiating departments 
to indicate potential adverse environmental effects. All new projects are registered to indicate 
screening decision. If adverse effects could result from a project, it is referred to the 
Department of the Environment for further assessment to identify and ensure the adequacy of 


the required environmental protection measures. 


In its program the federal government emphasizes leadership through a positive 
approach to the prevention, control, and abatement of environmental pollution from federal 
activities. This exerts considerable leverage on other public and private sectors to look at their 


own responsibilities in establishing measures for pollution control. 


The onus has been placed on the Department of the Environment to coordinate and 
ensure consistency and effectiveness in the planning and implementation of the programs 
needed. This includes identifying environmental problems, remedies, priorities, and 


monitoring. Examples of the type of projects managed under this program are given below. 


Plant at Fort Nelson, British Columbia 


This facility comes under federal jurisdiction as a result of being part of a gas pipeline 
subject to the Federal National Energy Board Act. The plant is being expanded to a 
production capacity of 950 million cubic feet per day by 1975 which will increase sulphur 
dioxide emissions to a level of 700 long tons per day. The federal government, in cooperation 
with the British Columbia Pollution Control Board, proposed steps to ensure that compliance 


in reducing sulphur dioxide emissions would be achieved in a reasonable time period. 
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Emissions from a Smelter at Flin Flon, Manitoba 


This facility, operated by the Hudson Bay Mining and Smelting Company, comes under 
federal jurisdiction as a result of having been declared a works for the general benefit of 
Canada by an Act of Parliament. During the year, meetings were held between representatives 
of the Company, the Province of Manitoba, and the Department of the Environment to 


develop a program of pollution containment for the facility. 


TECHNICAL AND ADVISORY SERVICES 


The Environmental Protection Service continued to provide advice and assistance to 
other federal departments, provincial and municipal agencies, universities, and industry in 
those areas of air pollution where the staff have developed unique specialized skills and 
knowledge. For example, two emergency surveys for mercury in air were performed where 
there had been accidental spills of metallic mercury. Advisory services were provided on the 
measurement of environmental contamination from candles having lead wicks, on the quality 
control of a mine atmosphere, on the development of various air sampling instrumentation, 
and to the state of New York during a court case involving the measurement of polycyclic 
hydrocarbons. Other advisory or technical services provided included the following: 

- assessment of thermal power station emissions for the provinces of Prince Edward 

Island and Quebec; 

- preparation of a brief and participation in a British Columbia Pollution Control 
Branch hearing on municipal waste discharges; 

- provision of technical information on various types of incineration units to the 
Department of National Defence, to the Department of Public Works, and to outside 
consultants; 

- provision of assistance to the Department of Indian and Northern Affairs on a 
pollution bylaw for Indian bands; and 

- assessment of particulate and sulphur dioxide emissions from a steel complex for the 


province of Nova Scotia. 


REGULATION OF FUELS AND FUEL ADDITIVES 


Sections 22 through 26 of the Clean Air Act provide for the regulation of fuel and fuel 
additives. An important source of air pollution results from the combustion of gasoline and 


gasoline additives. The problem is twofold: the first is the direct emission of an additive such 


F700). 


as lead, a toxic material; and the second is the effect of fuel additives on motor vehicle 


emission control devices designed to reduce carbon monoxide and hydrocarbon emissions. 


The Department has examined the question of lead in the ambient air arising from 
motor vehicle emissions as a potential health hazard. The Department of National Health and 
Welfare was consulted and has submitted views on this subject. Although available evidence 
does not indicate that a health hazard exists in Canada today, there appears to be sufficient 


cause for concern to warrant control as being prudent in the long term. 


The economics of lead in gasoline were examined during 1972-1973 through an 
extensive survey of the oil industry by questionnaire and through consultation with the 


provincial governments. 


On October 31, 1973, Lead-Free Gasoline Regulations were prescribed by the 
Governor in Council. These regulations restrict the maximum permissable concentrations of 
lead and phosphorus to 0.06 grams per imperial gallon and 0.006 grams per imperial gallon, 
respectively, in gasoline represented as lead-free. These limits are necessary to protect certain 
emission control devices to be introduced on some 1975 model year cars which require the use 


of lead-free gasoline. 


The promulgation of final regulations controlling the amount of lead additive 
permitted in leaded grades of gasoline were expected this year but were delayed. The 


Department plans to have these regulations prescribed during fiscal year 1974-1975. 


MOBILE SOURCES 


General 


The control of air pollution from mobile sources is not dealt with directly by any 
section of the Clean Air Act. Other federal acts presently exist that provide the powers to 
regulate these sources. The Clean Air Act does, however, address itself to this subject under its 
general provisions for air quality objectives, air quality monitoring and surveillance, fuel 


composition regulation, and federal-provincial cooperative programs. 


With the passage of the Motor Vehicle Safety Act the federal government initiated a 
program to combat air pollution from all new motor vehicles manufactured in or imported 
into Canada starting with the 1971 model year. The Ministry of Transport was made 
responsible for the administration of the Motor Vehicle Emissions Regulations; the 


Department of the Environment was designated to carry out the required compliance testing 
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and to provide technical advisory services in support of the regulations. Within the Department 
of the Environment, these activities were carried out by the Mobile Sources Division and by 


the Emission Testing Laboratory of the Air Pollution Control Directorate. 


Current activities of the Directorate in this area are orientated towards programs 
designed to reduce pollution caused by motor vehicles. These include monitoring new motor 
vehicles for compliance with current standards, assessing the contribution of the motor vehicle 
to the total air pollution burden, and, finally, recommending legislation and developing new 


technology for the control and abatement of air pollution from this source. 


Compliance Monitoring Program 


The compliance monitoring program ensures that all new motor vehicles offered for 
sale in Canada conform to current emission standards as certified by the manufacturers. At the 
beginning of a model year the Ministry of Transport selects a representative sample of all the 
makes and models of motor vehicles imported into or made in Canada. This sample is then 
thoroughly tested for compliance with the emission standards by the Department of the 


Environment. 


Test procedures permit an estimation of the deterioration of the emission control 
systems during the lifetime of the motor vehicle. With these known deterioration factors the 
emission level determined at 4000 miles after engine break-in may be related to that at 50 000 


miles. 


The Emissions Testing Laboratory was established in its permanent location in March 
1972, and began emission testing of the 1972 model year vehicles in June 1972. The testing 


capacity was doubled early in 1973 by the addition of a second chassis dynamometer. 


In this fiscal year over 250 000 miles were accumulated as part of the control system's 


durability on a total of 44 motor vehicles. 


Assessing the Contribution of Motor Vehicle to the Air Pollution Burden in Canada 


General. Until recently, this assessment was based almost entirely on United States and 
European studies because of the lack of Canadian data. The situation is now being corrected 
through initiation of a number of programs involving in-depth studies supported by actual 


Canadian emission results. 


Cold Weather Programs. This continuing program was initiated in November 1972 to 
determine the effects of our Canadian climate on emissions in the temperature range -10 OF to 


60 OF. The program consists of the daily conditioning and 23 min emission testing at ambient 


att. 


temperatures of a fleet of nine vehicles, with 25% of the tests conducted at baseline conditions 
(65 - 80 OF) on a rotational basis for comparisons. Data from about 1000 tests indicated that 
emission levels increase substantially as temperature decreases. For example, at -10 OF the 


levels can be as much as 150% higher, and at 20 OF, 100% higher than are baseline results. 


Motor Vehicle Air Pollutant Inventory. Estimates of the effects of control measures on 
national emission levels were published based on data analyzed in the 1972-1973 fiscal year. 
Data were compiled, evaluated, and published from results of a contracted questionnaire survey 
of Canadian driver habits. Contracted studies on Canadian urban trucking and urban taxi 
operations were completed. These studies added substantially to the pool of data on the use 
characteristics of Canadian motor vehicles, and will be used for assessment of future control 
strategies. This information supplemented data from statistics-gathering agencies and from 
technical studies in several Canadian provinces and in other countries, as well as from the cold 
weather and compliance testing programs at the Emission Testing Laboratory. The 
development of a computer program to calculate total motor vehicle emissions in a given area 
and year was started. When completed it will facilitate the regionalized assessment of motor 


vehicle emissions. 


Control and Abatement of Air Pollution from Motor Vehicles 


Emission Standards. To achieve significant emission reduction at low cost the Federal 
Government has followed the policy of paralleling United States motor vehicle emission 
regulations. As a result, by meeting standards of 3.4, 39, and 3.0 grams per mile (CVS-C Test 
Procedure) for hydrocarbons, carbon monoxide, and oxides of nitrogen, respectively, 
1973-1974 model year cars were emitting only about one-third as much as uncontrolled 
vehicles. However, the Ministers of Transport and Environment announced on July 19, 1973, 
that for 1975, the Canadian standards would be slightly less stringent that those in the United 
States. The Canadian standards will be 2.0, 25, and 3.1 grams per mile (CVS-CH Test 
Procedure) for hydrocarbons, carbon monoxide, and oxides of nitrogen, which represent a 


reduction in emissions of about 72% from uncontrolled values. 


Annual Vehicle Inspections. Although the control of emissions from in-use motor 
vehicles is outside federal jurisdiction, the dramatic increase in emissions from badly 
maintained vehicles is of great concern. A comprehensive review and evaluation of all 
compulsory emission inspection systems used in Canada, the United States, and several 
European countries is now in progress, and will be published shortly. The Air Pollution 
Control Directorate has proposed tentative guidelines for provincial and municipal motor 


vehicle inspection programs. These programs will be coordinated with the Ministry of 


Pe 


Transport’s feasibility study on annual safety inspections. Emission Testing Laboratory 
support consisted of emission testing to determine effects of maintenance and evaluation of 
test equipment that could be used in these inspections. In addition, a program was designed in 
cooperation with the Department of National Defence to follow the emissions from a well 


maintained fleet of vehicles over their lifetime. A total of 80 vehicles is involved. 


ATMOSPHERIC ENVIRONMENT SERVICE 


General 


The Atmospheric Environment Service (AES) is carrying on an active research program 
in support of air pollution control agencies and provides a wide range of meteorological 
information and consultation to federal and provincial agencies. In addition, AES participation 
in international activities dealing with air quality is becoming increasingly significant in 
establishing a leadership role for the federal government. During the reporting period AES 


expended resources on its air quality program totaling 65 man years and $2.7 million. 


Atmospheric Chemistry Studies 


The atmospheric chemistry program, initiated in 1971, made significant progress 
during the year. Emphasis is being given to the study of chemical reactions in urban 
atmospheres, in particular the distinctive orange-brown haze which develops over large 
Canadian cities during sunny days. Preparations were completed for field studies beginning in 
the summer of 1974. Progress was also made on the construction of an instrument for the 
measurement of solar radiation in several discrete wavebands as the basis for photochemical 
smog evaluation, and on aerosol studies in a wind tunnel as a means for simulating the decay 
and dispersion of chemical species. Findings from these studies will be of considerable interest 


to control agencies. 


Dispersion Studies 


Dispersion and transport modelling studies are aimed at gaining a better understanding 
of how meteorological conditions affect air quality on local, regional, and global scales. The 
objective is to develop predictive models useful to decision-makers at federal and provincial 
levels. A review of all existing models has begun, special attention being devoted to their 
advantages and disadvantages under Canadian conditions. Field studies were continued at 
Sudbury, where the tallest stack in the world and an isolated sulphur dioxide source were used 


to investigate plume characteristics on one hand and the atmospheric oxidation and removal 
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processes for sulphur on the other. Plans were also developed for two major field studies: the 
first, in cooperation with the Alberta Department of the Environment, for development of an 
urban air quality model; the second, a regional model, based on data that may become 
available from the Alberta Tar Sands region. Both of these are long-range projects that will 
serve to test and develop methodologies for general application in land-use planning, evaluation 


of control alternatives, and real time emission control. 


Science Subvention Program 


A substantial amount of research at universities was sponsored through the Science 
Subvention Program. Activities fall into two broad categories: studies directly related to 
in-house research objectives, and studies relating the effects of meteorological conditions to 
plant damage caused by air pollution. Studies in the latter category are used in assessing the 
applicability of cause/effect criteria to Canadian conditions, with subsequent input through 
the Federal-Provincial Committee on Air Pollution to the development of National Air Quality 


Objectives. 


Information and Consultation 


A wide variety of services were provided during the year. Activities included the 
provision of climatological data, assessments of the dispersive capacity of the atmosphere at 
specific locations, the review of environmental assessment statements, and field studies at the 
request of control agencies. A partial list of the localities concerned indicates the breadth of 
application for such services: Trail, Edmonton, Calgary, Regina, Winnipeg, Shilo (Manitoba), 
Windsor-Quebec City corridor, Saint John, Canso Straits, Come-by-Chance, Alberta Tar Sands 


area, and, in the high Arctic, Strathcona Sound, Melville Island, Beaufort Sea. 


The Saint John Regional Study is an example of the support being provided to air 
pollution control agencies. As an outcome of the Lorneville Impact Study, AES has the 
responsibility for developing the meteorological input to the supplementary control system 
(fuel switching) for the new power plant. A pilot field study was conducted to measure mixing 
depths and the dispersion characteristics of the area. A preliminary precipitation scavenging 
study was carried out, and exploratory continuous air sampling was made to provide a base for 
a more comprehensive study planned for July when mixing depths are at their seasonal low. 
Regional meteorological models are being developed to assist the province in their long-range 


planning for the area. 


By. we 


International 


AES scientists were active in intergovernmental bodies during the year as elected 
officers, consultants, members of committees and working groups, and rapporteurs. These 
contacts with scientists in other countries help in the identification of problems that do, or 
may require, control measures, and in the exchange of information on scientific problems of 
mutual interest, such as multiple-source modelling of urban pollution (NATO Working Group) 


and long-range transport of atmospheric sulphur compounds (OECD Working Group). 


Intergovernmental monitoring of environmental quality is being increasingly 
emphasized. At the planning level, AES scientists contributed to the work of the United 
Nations Environmental Program (UNEP) in designing the Global Environmental Monitoring 
System and also organized an international workshop on environmental impact assessment 
jointly sponsored by DOE, UNESCO, and SCOPE (Scientific Committee on Problems of the 
Environment, of the International Council of Scientific Unions). At the operational level, rural 
stations in the global air pollution monitoring network of the World Meteorological 
Organization were established at Puntzi Mountain B.C., Edson Alberta, Fort Simpson N.W.T., 
Wynyard Saskatchewan, Armstrong Ontario, and Mount Forest Ontario. Following site 
suitability tests begun in 1973-1974, four additional stations will be established in Eastern 


Canada. 
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1971—1972 76 900 000 455 000 660 000 2 015 000 
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Be Minister Ministre 
Environment Canada Environnement Canada 


His Excellency, 
The Right Honourable Jules Léger, 


Governor General and Commander-in-Chief of Canada. 


May it Please Your Excellency: 


| have the honour herewith, for the information of Your Excellency and the 
Parliament of Canada, to present the Annual Report on the Clean Air Act for the 
fiscal year ended March 31, 1975. 


Respectfully submitted, 


/ 
Clegeer y ei: 


Jeanne Sauvé 


Bi aly Deputy Minister Sous-ministre 
Environment Canada Environnement Canada 


The Honourable Jeanne Sauvé 
Minister of the Environment 


Ottawa, Canada 


Dear Madame Sauvée: 


| have the honour to submit the Annual Report on the Clean Air Act for the 


fiscal year ended March 31, 1975. 


Respectfully submitted, 


ois 


J.B. Seaborn 
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INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This report, 
submitted in accordance with Section 41 of the Act, covers operations for the period ending 
March 31, 1975. 


The Clean Air Act provides the basis for the federal government’s air pollution control 
activities and has three main objectives. The first and foremost is to promote a uniform 
approach across Canada. To achieve this, the Act is designed to prevent the creation of 
so-called ‘pollution havens’, a matter that is of great concern to both federal and provincial 


authorities. 


A second major objective of the Act is to make provisions for the mechanisms and 
institutions needed to ensure that all measures to control air pollution can be taken. Of major 
significance is the recognition that provinces have a direct responsibility in controlling air 
pollution and that joint cooperative efforts between provincial and federal authorities are 
required. To this end, the Act enables the federal government to enter into agreements with 
individual provinces and allows the delegation of administrative and enforcement authority 
where this is possible; the Act also provides for direct action by the federal government when 


this is necessary. 


Finally, the Act attempts to delineate a leadership role for the federal government. It is 
recognized that certain tasks can and should be handled at the federal level either because of 
constitutional considerations or because the federal government is in the best position to 


manage the task. 


RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act are to: 


(a) establish, operate, and maintain a system of air pollution monitoring stations 
throughout Canada; 

(b) collect, both through the operation of air pollution monitoring stations and 
from other appropriate sources, data on air pollution in Canada and process, 
correlate, and publish such data on a regular basis; 

(c) conduct research and studies relating to the nature, transportation, dispersion, 
effects, control, and abatement of air pollution and provide consultative, 


advisory and technical services, and information related thereto; 


(d) formulate comprehensive plans and designs for the control and abatement of 
air pollution and establish demonstration projects, and publicize, demonstrate, 
and make such projects available for demonstration; and 

(e) publish or otherwise distribute or arrange for the publication or distribution of 
all pertinent information that would serve to inform the public of all aspects of 


ambient air quality and of the control and abatement of air pollution. 


ENVIRONMENTAL PROTECTION SERVICE 


Within the Department of the Environment the administration of the Clean Air Act is 
carried out by the Environmental Protection Service through its five regional offices across 
Canada and through the Federal Activities Environmental Branch and the Air Pollution 


Control Directorate located in Ottawa. 


Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided among three 


branches. 


The Air Pollution Programs Branch carries out development and coordinates operation 
of Canada’s National Air Pollution Surveillance (NAPS) Program; develops national emission 
inventories of major air pollutants and inventories of potentially hazardous air contaminants; is 
responsible for the nontechnical aspects of emission regulations and guidelines development 
including analyses of the socio-economic implications of air pollution control; coordinates the 
development and prescription of National Air Quality Objectives and conducts interservice, 


intergovernmental and international liaison. 


The Abatement and Compliance Branch is responsible for carrying out engineering and 
technical assessment of pollution emissions and emission control and abatement methods to 
establish the technical basis for development of air pollution control guidelines, standards, and 
regulations. The Abatement and Compliance Branch is composed of five divisions: (a) chemical 
process sources, (b) mining, mineral, and metallurgical, and (c) combustion sources, which 
covers major stationary sources; (d) mobile sources, which is concerned with emissions from 
motor vehicles, railways, ships, and aircraft; and (e) fuels, which deals with fuel composition 


and additives. 


The Technology Development Branch is responsible for fostering the development and 
demonstration of control technology and scientific and technical methods for the control and 


abatement of air pollution. The Branch provides chemical services, the development of 


sampling, analysis, and measurement procedures for air pollutants, a motor vehicle testing 
facility, and a technology transfer service that incorporates both publications and training. The 
Technology Development Branch comprises three divisions: engineering, chemistry, and 


publications and training. 


Major activities of the Directorate in the 1974-75 period included the compilation of 
inventories of air pollutant sources and emissions, the coordination of a National Air Pollution 
Surveillance Network, the establishment of National Air Quality Objectives, the prescription of 
National Emission Standards and Guidelines, the control of air pollution from works, 
undertakings, and businesses under federal legislative authority, and the control of the 
composition of fuels that may be produced in Canada or imported into the country. Specific 
tasks carried out in these and other programs are outlined in more detail in the following 
pages. An organization chart for the Directorate and a resource summary for the overall Air 


Pollution Control Program are shown in Figure 1 and Table 1 respectively. 


Federal Activities Environmental Branch 


The Federal Activities Environmental Branch was created as a focal point in dealing 
with environmental protection matters associated with all federal government departments, 
agencies, and crown corporations, including projects that receive financial assistance or permits 
under federal jurisdiction. Areas of environmental concern cover both land facilities and 
vessels, and include treatment and disposal of waste water, solid waste management, air 


pollution, noise, and toxic and hazardous substances. 


Centres for facilitating exchanges between the many organizations who have needs and 
those who have expertise have been established in the Environmental Protection Service 
Regional Offices. Guidelines, technical advice, and assistance are arranged through these 
centres to ensure that all new federal projects are examined for possible environmental effects 
and that proper environmental protection measures are incorporated into the project designs 
and operations. The Federal Activities Environmental Branch is also charged with defining 
pollution problems at existing facilities, developing courses of remedial action, and, in 
consultation with other departments, recommending clean-up project priorities and allocating 


funds from a central Federal Activities Clean-Up Fund. 


Environmental Protection Service Regional Offices 


Primary points of contact with provincial environmental protection agencies are 
through the five Environmental Protection Service Regional Offices located in Halifax, 


Montreal, Toronto, Edmonton, and Vancouver. Regional Directors are responsible for 
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providing within their region direction and supervision of Environmental Protection Service 
programs arising from the Clean Air Act together with policies and commitments resulting 
from federal-provincial bilateral and international agreements. Regional Directors formulate 
and carry out enforcement and other operational programs in accordance with national 


policies and guidelines. 


INTERAGENCY COOPERATION AND COLLABORATION 


General 


To assist in effectively utilizing available resources for air pollution control in Canada, 
the Environmental Protection Service maintains close contact with all provincial agencies as 


well as with foreign and international organizations responsible for air pollution control. 


Cooperation and collaboration with provincial agencies are essential because the 
provinces have jurisdictional control over most air pollution sources. Control programs 
initiated by the Environmental Protection Service are in many instances carried out by 
provincial agencies. Close liaison is also maintained with the Office of Air Quality Planning and 
Standards of the United States Environmental Protection Agency to facilitate information 


exchange. 


Together with other agencies in the federal government, the Air Pollution Control 
Directorate participates in a number of international environmental organizations. These 
include the Organization of Economic Cooperation and Development (OECD), the World 
Health Organization (WHO), the Economic Commission for Europe (ECE), and the North 
Atlantic Treaty Organization Committee on the Challenges of Modern Society (NATO/CCMS). 


The Directorate also contributes to the activities of the International Joint Commission 
through membership on the International Air Pollution Advisory Board. Members of the 
Directorate continue to be involved in a joint study with United States officials in response to 
recommendations contained in the International Joint Commission report on transboundary 


air pollution in the Detroit-Windsor and Sarnia-Port Huron areas. 


Federal-Provincial 


The Federal-Provincial Committee on Air Pollution is the principal national mechanism 
for obtaining federal-provincial cooperation and ensuring participation of all provincial 


agencies that wish to be involved in specific projects. 


This committee was established on an ad hoc basis in 1969 by the Department of 
National Health and Welfare, which at that time had responsibility for federal air pollution 
control programs. With the formation of the Department of the Environment in 1971, the 
committee was formally established under the aegis of the Minister of the Environment. The 
committee serves as an effective forum for examination of priorities for the development of 
national air pollution control programs, control technology, an expanded air pollution 
surveillance network, source inventories, and similar matters of common interest. During the 
period under review, a meeting of the committee was held in Ottawa, from April 30 to May 2, 


1974, at which nine of the ten provinces were represented. 


In| 1970, the Federal-Provincial Committee on Air Pollution established a 
subcommittee of experts to recommend to the parent committee appropriate levels for 


National Air Quality Objectives. 


The first recommendations of the subcommittee on National Air Quality Objectives led 
to air quality objectives for sulphur dioxide, suspended particulates, carbon monoxide, and 
oxidants, published in Part | of the Canada Gazette on December 16, 1972. Amendments and 
the final formulation of these objectives, were published in Part || of the Canada Gazette on 
June 12, 1974. Air quality objectives were also prescribed for nitrogen dioxide and published 
in Part Il of the Canada Gazette on February 12, 1975. 


Membership on the Subcommittee of National Air Quality Objectives varies depending 
on the expertise required. It now comprises seven members: five members from four provinces, 
one member from the Department of National Health and Welfare, and one member from the 


Department of the Environment. 


A separate subcommittee of the Federal-Provincial Committee on Air Pollution has 
been established to recommend Maximum Tolerable Levels of Air Quality. These levels denote 
concentrations of air contaminants that lead to a substantial threat to public health and 
require action to prevent the development of such a threat. In the past fiscal year 
recommendations were made to the parent committee for levels of sulphur dioxide and 


suspended particulate matter. 


Another subcommittee has been set up for the purpose of recommending criteria for 
air monitoring site selection. This subcommittee held its first meetings in the past year and is 


expected to make recommendations in the near future. 


Secretariat services to all subcommittees are provided by the Air Pollution Control 


Directorate. 


Another important activity of the Federal-Provincial Committee on Air Pollution is the 
National Air Pollution Surveillance (NAPS) Network. The NAPS Network is a joint project 
based on the cooperative efforts of the federal and provincial levels of government, designed to 
monitor all locally significant air pollution parameters in all significant centres of population. 
The network provides a ready means of auditing progress in air pollution control across the 


country. Its method of operation and other pertinent details are explained elsewhere. 


Because the provinces have jurisdiction over most air pollution sources, the 
Department has adopted the basic strategy of promoting and supporting viable provincial 
control agencies through federal-provincial cooperative efforts. Projects aimed at assisting the 
provinces include a free exchange of data, training of air pollution technicians, providing 
monitoring equipment for the National Air Pollution Surveillance Network, and supplying 


technical services on request. 


Present cooperative efforts may at some future date become formalized in bilateral 
agreements as authorized by Section 19 of the Clean Air Act. These agreements could specify 
the respective responsibilities of each jurisdiction in the abatement and control of air 
pollution. Essential to such agreements would be the adoption by the provinces of the 
National Air Quality Objectives and National Emission Guidelines as minimum control 


standards. 


International 


Environmental Protection Agency. Liaison with officials of the United States 
Environmental Protection Agency has continued and expanded over the past year. The 
relationship is of considerable benefit to Canada’s Air Pollution Control Program and through 


the exchange of information is proving to be of mutual benefit to both countries. 


The Environmental Protection Agency has made available to the Environmental 
Protection Service their emissions inventory subsystem. After some minor modifications are 
made, the system will be used for the development and maintenance of Canadian nationwide 
emission inventories. The United States government has asked to be informed of the results 


achieved with the modified program. 


Through regular attendance at the United States National Air Quality Criteria Advisory 
Committee, which advises the Environmental Protection Agency, Environment Canada is kept 
informed on many areas pertaining to air quality research, priorities and programs. During the 


past year, the Environmental Protection Service cooperated with the Environmental Protection 


Agency on a program of quality control for laboratory analysis of ambient air samples as part 


of the United States vinyl chloride monitoring program. 


International Joint Commission. The Air Pollution Control Directorate provides the 
Canadian Chairman and a member, as well as technical assistance to the International Air 
Pollution Advisory Board, a standing board of the International Joint Commission. Any air 
pollution problems that arise along the Canada-United States border are investigated by the 


Board and reported to the International Joint Commission. 


A report of the study of transboundary air pollution problems in the Detroit-Windsor 
and Sarnia-Port Huron areas was issued by the International Joint Commission in 1972 and it 
contained recommendations for abatement and control of transboundary air pollution. One of 
the results of this activity has been that the Premier of Ontario and the Governor of Michigan 
have signed a Memorandum of Agreement to implement an integral cooperative program for 
the abatement of transboundary air pollution in the southeastern Michigan-southwestern 
Ontario area. This Memorandum of Agreement specifically asks the respective federal 
governments to request the International Joint Commission to assume responsibility for 
monitoring progress of the programs implemented to control air pollution in the 


transboundary area. 


The International Advisory Board has been involved in resolving several instances of 
transboundary pollution and, in addition, has been active in examining the potential for 


transboundary pollution from a number of projects on both sides of the border. 


Other International Organizations. To ensure that Canada remains well informed with 
respect to developing air pollution technology in various parts of the world, and to assist in 
fulfilling Canada’s international obligations in the field of air pollution control, the Air 
Pollution Control Directorate has continued to participate in a number of international 
programs. This participation is coordinated through the Department of External Affairs. It 
involves programs of the World Health Organization (WHO), the Organization for Economic 
Cooperation and Development (OECD), the Economic Commission for Europe (ECE), and the 
NATO Committee on the Challenges of Modern Society (NATO/CCMS). The Air Pollution 
Control Directorate provides Canada’s delegate to the OECD Air Management Sector Group 
and participates through the Interdepartmental Committee of International Environment 
Affairs in activities of the Environment Committee and other sector groups. Canada is 
participating in such studies as oxidants and their precursors in the atmosphere, use of 
surveillance and control techniques for air pollution alert systems, use of techniques to provide 


air quality information for land use planning, and pollution control costs at power stations. 
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The Air Pollution Control Directorate provided Canada’s representative to the January 
1975 meeting of the Economic Commission for Europe Working Party on Air Pollution 
Problems. In this forum, Canada is participating in the preparation of a seminar on 
desulphurization of fuels and combustion gases and is also participating on a task force of 
rapporteurs for the development of guidelines for control of emissions from nonferrous 


metallurgical industries. 


SURVEILLANCE ACTIVITIES 


General 


Section 3 of the Clean Air Act makes provisions for the collection and publication of 
data on air pollution. This includes a responsibility to maintain a continuing record of ambient 
air pollution levels in urban areas on a national basis, to define problem areas through field 
investigations, to ensure compliance with regulations, to form a basis for legal proceedings, and 
to provide consultative services to federal or provincial agencies in matters of air monitoring 


and surveillance. 


Nationwide Emission Inventories 


One of the first actions taken with the passage of the Clean Air Act was to contract 
with an outside consultant for the compilation of a National Emission Inventory for Canada. 
This inventory provided an across-the-board view for the year 1970 of pollution problems in 
relation to the five major contaminants: sulphur dioxide, particulate matter, carbon monoxide, 
hydrocarbons, and nitrogen oxides. A revision of the inventory based on data for the year 
1972 is now underway. It is also planned to have all inventory information stored in a 


computer for quick access and retrieval. 


Inventories are also compiled on pollutants that may prove to be of significant danger 
to health. The major sources of emissions to the atmosphere of the pollutants asbestos, 
beryllium, mercury, and lead in Canada for the year 1970 have been compiled and the data 
published. Inventories for zinc, cadmium, arsenic, manganese, and fluorides for 1972 are now 
being compiled through a contract with an outside consultant. An inventory completed in 
house, on the sources and emissions of vinyl chloride in Canada for 1973 is summarized in 
Table 2. Still in progress is a national inventory of vanadium based on 1972 data. It is intended 


to update these inventories periodically as new data become available. 


Be 


TABLE 2 SUMMARY OF VINYL CHLORIDE EMISSIONS IN CANADA, 1973 


Estimated emissions 


Emission Source Tons Percent 


VINYL CHLORIDE MANUFACTURING 


Ontario 350 5.3 
Quebec 300 4.6 
650 9.9 


POLYVINYL CHLORIDE MANUFACTURING 


Ontario 3600 54.8 
Quebec 2250 34.3 
5850 89.1 


PROCESSING OF POLYVINYL CHLORIDE 


Various locations 68 1.0 
68 1.0 
TOTAL 6568 100.0 


National Air Pollution Surveillance Network 


This Network consists of air monitoring instruments located in significant centres of 
population across Canada. A knowledge of the nature and extent of air pollution across 
Canada is fundamental to the sound planning of control and abatement programs. The chief 
purpose of the National Air Pollution Surveillance program is to provide this information on a 
continuing basis; however, the program also serves a number of other needs and will become 
increasingly useful as data accumulate. For example, it will be possible to detect trends in the 
levels of pollution with changing industrial activity, population density, and air pollution 
abatement progress. Information collected by the program can be used in epidemiological 
studies and in the development of air quality objectives. Moreover, since the National Air 
Pollution Surveillance Network is a cooperative effort of federal, provincial and municipal 
governments, its usefulness in fostering federal-provincial cooperation cannot be 


overemphasized. 


Data from these stations are compiled by the Directorate on a monthly basis. An 
annual summary is also produced. Measurements include soiling index, suspended particulates, 
lead, dustfall, sulfation rate, sulphur dioxide, carbon monoxide, ozone, nitrogen oxides and 


hydrocarbons. Values obtained in various locations across Canada for suspended particulates, 


Pt % 


sulphur dioxide, carbon monoxide and ozone are presented in Tables 3, 4, 5 and 6 


respectively. 


During 1974-75 the National Air Pollution Surveillance Network was expanded and 
improved. As of March 31, 1975, the Network comprised 432 instruments, located at 147 
stations in 45 cities. This includes 172 continuous gaseous pollutant monitors. A map showing 
the location of the sampling stations in all the provinces, the Yukon and Northwest Territories 
is presented in Figure 2. Expansion of the Network during the past year included the 
installation across the country of fifteen suspended particulate samplers, ten sulphur dioxide 
monitors, eight carbon monoxide monitors, eighteen nitrogen oxide monitors, eight ozone 
monitors and eleven hydrocarbon monitors. These installations brought to twenty-three, the 
number of stations in the network having continuous monitors for all pollutants of current 


major concern. 


Source Testing 


Stack tests were conducted at several plants to evaluate or develop stack sampling 
reference methods, to gather source data to guide the development of emission guidelines and 
regulations, and in response to specific requests. Plants at which sampling tests were performed 
included asbestos mining and milling plants, chlor-alkali plants, municipal waste incinerators, 


sewage sludge incinerators, and a pulp and paper mill. 


Ambient Air Surveys 


The Strait of Canso air monitoring network is in its fourth year of operation. An 
extensive carbon monoxide survey was conducted in Whitehorse during the cold weather 
months as a follow-up to a preliminary study carried out the previous winter. The Saint 
John-Lorneville, New Brunswick air sampling network, a cooperative study involving the 
province of New Brunswick, the city of Saint John, the Atmospheric Environment Service and 
the Environmental Protection Service, Atlantic Regional Office, completed its first year of 
operation. Data generated by this study will be used in planning control strategies for the 


Lorneville industrial complex. 


Special Studies 


Evaluation of Air Monitoring Instruments. Work is continuing on the evaluation 
(laboratory and field) of new and improved commercially available instruments to measure 
carbon monoxide, hydrocarbons, particulates, ozone, nitrogen oxides and sulphur compounds 


in the atmosphere. Twenty-five commercially available continuous air pollution monitors, data 


TABLE 3 


NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES - COMMERCIAL DOWNTOWN 
CORE AREAS 


Annual Geometric Mean! 
(micrograms per cubic metre) 


Location 1970 1971 1972 1973 1974 
St. John’s, Duckworth & Ordinance 54 55 51 
Charlottetown, Kent & Queen 50 49 
Halifax N.S., Tech. College 42 49 47 
Sydney, County Jail 46 66 68 
Fredericton, Woodstock 33 36 19 23 
Saint John, 110 Charlotte 61 54 46 55 60 
Moncton, Post Office 77 54 54 54 

Montreal, 1212 Drummond 111 132 101 128 
Hull, Rue Principale 77 73 69 TZ 79 
Quebec, Parc-Autos Paquet-Laliberte 83 101 101 
Chicoutimi, City Hall 75 57 54 
Ottawa, Slater & Elgin 109 92 75 87 91 
Toronto, 67 College 111 99 92 101 81 
Hamilton, Barton & Wentworth 140 144 133 128 105 
Peterborough, 139 George 72 80 

London, King-Rectory 125 95 94 92 
Sudbury, Lisgar St. 63 55 
Sarnia, 156 Victoria 105 98 104 89 
Windsor, City Hall 142 122 91 121 122 
Sault Ste. Marie, Prov. Ont. Bldg. 44 oe 66 58 50 
Thunder Bay, 14 Algoma 84 69 60 76 60 
Winnipeg, Kennedy & York 79 73 15 78 rm! 
Brandon, 11th & Princess 68 69 
Regina, 1955 Smith 66 57 49 58 66 
Saskatoon, City Library 72 68 65 71 
Moose Jaw, Telephone Bldg. 48 65 69 
Prince Albert, 49-12th St. E 51 69 77 
Edmonton, 100 & 102 Ave. 65 71 
Calgary, 7th Ave. & 2nd St. SE 117 105 85 147 A22 
Red Deer, 4720 49th St. 74 59 58 61 62 
Medicine Hat, 770 1st St. SE 67 57 57 74 88 
Lethbridge, 13th St. & 9th Ave. S 38 41 38 57 45 
Yellowknife, 50th Ave. & 51st St. The, 60 
Vancouver, 739 W Hastings 104 89 vd 61 56 
Victoria, Police Station 51 59 44 47 44 
Whitehorse, Federal Bldg. 85 


1 Figures are estimated when data not available for a complete year. 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE - COMMERCIAL DOWNTOWN CORE AREAS 


Annual Arithmetic Mean! 
(Parts per hundred million) 


Location 1970 1971 1972 1973 1974 
i a a a ee 
Halifax N.S., Tech. College on oe = 

Saint John, 110 Charlotte 4.4 32 

Saint John, Post Office 2.5 
Montreal, 1125 Ontario 5.4 4.1 Se, 20 2.6 
Montreal, 1212 Drummond 9.9 8.0 6.6 4.7 5.2 

Hull, Rue Principale 2.4 UE?! 1S eZ, 0.9 
Ottawa, Slater & Elgin 4.5 QZ 3.0 2.5 2.4 
Toronto, 67 College Ti 5.2 3.0 1.4 he? 

Hamilton, Barton & Wentworth Hh 2.9 Tez, 1.8 2.1 

London, King- Rectory 1.4 0.6 0.4 0.8 
Sarnia, 156 Victoria 2.7, 1.9 eZ 222 
Windsor, 471 University 3.6 4.3 3:0 3.2 So 
Winnipeg, Kennedy & York 1.0 0.4 OF 

Saskatoon, City Library 0.4 0.0 
Regina, 12th & Smith 0.0 0.1 0.0 
Moose Jaw, Telephone Bldg. 0.1 0.0 
Edmonton, 109th St. & 98th Ave. 0.1 0.0 0.0 
Calgary, 620-7th Ave. SW 0.3 0.2 O2 
Vancouver, 739 W Hastings 1.4 0.7 0.7 

Victoria, Police Station ileal 0.6 0.5 


Sr ee ee eee 


1 Figures are estimated when data not available for a complete year. 


handling instruments and calibration systems were evaluated. In addition, evaluations are being 
conducted on sample interface systems, calibration, data acquisition and associated peripheral 
equipment. The purpose of the program is to find the most reliable equipment, methods and 


procedures for monitoring air pollution levels. 


Instrument specifications have been prepared for all of the pollutants for which air 
quality objectives exist. Standard instrument evaluation methods and procedures have been 


prepared and incorporated into the program. 


TABLE 5 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE - COMMERCIAL DOWNTOWN CORE AREAS 


Annual Arithmetric Mean! 
(Parts per million) 


Location 1973 1974 
Ottawa, Slater & Elgin 3.1 3.2 
Windsor, 471 University 4.7 5.1 
Hamilton, Barton & Wentworth 2.1 2.0 
Winnipeg, Kennedy & York 2.4 20 
Edmonton, 109th St. & 98th Ave. 21 2.0 
Calgary, 620-7th Ave. SW 4.3 orl 
TABLE 6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK 
FOR OZONE 


on wali SI eee ee ee eee a SE ee 
Annual Arithmetic Mean! 
(Parts per hundred million) 


Location 1973 1974 
Montreal, Botanical Gardens 1.7 2.4 
Windsor, 471 University 1.9 1.4 
Hamilton, Barton, & Wentworth 3.0 Pa D2 
Sarnia, 156 Victoria 2.6 1.8 
Edmonton, 109th St. & 98th Ave. 0.8 3 
Calgary, 620-7th Ave. SW 0.9 ics 
Vancouver, 2294 West 10th Ave. 0.9 1:5 


1 Figures are estimated when data not available for a complete year. 
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A major study to determine the effect of sample flow rate, particle size and loading on 
total suspended particulate measurements is being carried out in five cities (Windsor, Sydney, 
Fredericton, Toronto and Montreal). The stations are equipped with a number of different 
instruments to measure particle size distribution. The data from the various instruments are 
being compared to assess the accuracy and precision of each. The most accurate and useful 
instrument will be recommended for inclusion in the National Air Pollution Surveillance 


Network. 


Effects Studies. An air pollution study in Sydney, Nova Scotia, is being conducted in 
cooperation with the Department of National Health and Welfare, and is expected to run for 
several years. When completed, it will provide information on air contaminant levels near the 
steel mill and their effects on human health and welfare. Information is being obtained on 
total suspended particulates, particle size distribution, sulphur dioxide concentrations, 
sulfation rate, dustfall, various meteorological parameters and the effects of air pollution on 


various types of metals. 


TECHNOLOGY DEVELOPMENT 


Development and Demonstration of Pollution Abatement Technology Program (DPAT) 


Section 3 of the Clean Air Act provides a broad mandate for technology development 
and demonstration. The Environmental Protection Service has developed a program that provides 
for contractual cost-sharing arrangements with industry in which the federal government 
provides a share of capital and operating costs required to develop and demonstrate new 


technology for pollution abatement and control. 


The Environmental Protection Service is responsible for setting priorities for dealing 
with specific pollution sources and pollutants. These priorities will determine the areas in 
which the DPAT program will operate. Major factors in the assessment of DPAT proposals will 
be the severity of the pollution problem addressed and the extent to which the developed 


control technology could be applied in Canada. 


For air, the initial emphasis will be on the containment of sulphur dioxide from fuel 
and mineral combustion and the capture of fine particulate matter. Technology development 


and demonstration projects will be sought in the following air pollution areas: 


-containment and capture of sulphur dioxide from fuel combustion in stationary 
sources; 


- containment and capture of sulphur dioxide from metallurgical processing; 


43° 


- desulphurization of fuel oil: 
- containment and capture of fine particulates; 
-containment and capture of nitrogen oxides from fuel combustion in stationary 


sources. 


To qualify for the program, a contractor must be able to develop and demonstrate 
either a process that significantly reduces pollution, or a new technology for containing or 
capturing pollution from a current process. The contractor must make information on any 


process or control technology developed with DPAT assistance freely available in Canada. 


Standard Reference Methods 


A reference method for the measurement of nitrogen dioxide was developed and 
published. Copies of this reference method and others previously published are being 
disseminated by the Department. Reference methods for mercury, arsenic, polycyclic 


particulates and vinyl chloride are in preparation. 


Air Sampling Technology 


Fundamental research is continuing into the vapour pressures of arsenic trioxide, 
arsenic pentoxide, polycyclic aromatic hydrocarbons and polychlorinated biphenyls. Isotope 
ratio studies on sulphur, cadmium, mercury and lead are continuing to make possible the 
identification of actual chemical species found as well as their sources. A large-scale study on 


arsenic sampling and measurement is being carried out in the Yellowknife area. 


Method Development 


Development of the analytical methodology for arsenic is continuing. In addition to 
the Vasak and Sedivec method, those methods which employ anodic stripping voltammetry 
and X-ray fluorescence have been exhaustively investigated. The development of gas 
chromatography-mass spectrometry (MS) is continuing with practical application to ambient 
air samples, samples of coal tar, coal tar volatiles, samples of wood preservative sludge and 
samples of coke oven emissions. Data for these samples and reference materials are being 
stored in a computerized data file and arrangements have been made on a cooperative basis to 


supply these data to the United States Environmental Protection Agency master file. 


Collaboration continues with the United States National Bureau of Standards on the 
testing of calibration mixtures of vinyl chloride in pressure cylinders. Reference analyses are 
being provided to the National Bureau of Standards on these mixtures and on actual air 


samples containing vinyl chloride. 
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Instrument Development and Evaluation 


Several generations of continuous-reading, mercury-in-air monitors have been 
developed, and these have been field tested successfully at several chlor-alkali plants in the 
United States and Canada. Data are being accumulated as part of the program to determine 


and control mercury emissions from chlor-alkali plants. 


Commercial instrumentation now being evaluated includes ambient air monitors for 
carbon monoxide, sulphur dioxide, ozone, nitrogen dioxide, total gaseous hydrocarbons and 
methane. Instrumentation and methodology has been developed for the measurement of 
reactive hydrocarbons, particularly olefins. The gas phase titration system continues to prove 
valuable for the calibration of ozone or nitrogen dioxide monitors. A gravimetric calibration 


system using a recording microbalance has been developed for use with this system. 


Emission Control Technology 


New concepts in motor vehicle emission control systems, alternate power plants such 
as turbine, diesel, and electric, and alternate fuels such as propane, natural gas, and hydrogen 
are being evaluated continuously through literature research and laboratory testing. Current 
laboratory support includes the evaluation of two vehicles modified for propane as an 


alternative to gasoline for limited use in fleet vehicles. 


TECHNOLOGY TRANSFER 


Publications 


Thirty-seven technical and scientific reports were published during the year, including 


the following: 
Regulations, Codes, and Protocol Series 


EPS 1-AP-74-2 Standard Reference Method for the 
Measurement of Nitrogen Dioxide in 
the Atmosphere (Chemiluminescence 
Method) 


Policy and Planning Series 


EPS 3-AP-74-3 Air Pollution Emissions and Control 
Technology. Cement Industry 


EPS 3-AP-74-4 Canadian Taxi Survey 


EPS 3-AP-74-5 Automotive Exhaust Gas Analyzers 
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EPS 3-AP-74-7 Canadian Urban Trucking Study 
Technology Development Series 


EPS 4-AP-74-1 Effect of Cold Weather on Motor 
Vehicle Emissions 


Surveillance Series 


EPS 5-AP-74-5 to National Air Pollution Surveillance 
EPS 5-AP-74-12 Monthly Summaries for April 1973 to 
December 1973 inclusive 


EPS 5-AP-74-13 National Air Pollution Surveillance 
Annual Summary — 1973 


Air Pollution Information System 


The Air Pollution Technical Information System was expanded by the addition of 
15 000 microfiched documents and the collection now contains more than 70 000 documents 
on air pollution. These were obtained primarily from the United States Environmental 
Protection Agency’s Air Pollution Technical Information Centre (APTIC). By exchange 
agreement, APTIC provides the Department with copies of all their new acquisitions selected 
from a systematic screening of over 7000 worldwide publications. In return for this 
information service, the Department acts as the agent for all Canadian air pollution 


information requests to the United States Environmental Protection Agency. 


Training 


As the air pollution control agencies across Canada develop and promulgate regulations 
governing pollutant emissions, the requirement to have trained enforcement officers is 
intensified. In support of these regulatory activities, air pollution control training courses are 
being presented for enforcement officers of the federal, provincial and municipal governments. 
Five such courses were offered this year; they related to air sampling, source testing, legal 


aspects of control and the cleaning of industrial gases. 


The courses were attended by 150 students representing three levels of government 


enforcement agencies. 


A training course in Stationary Source Testing was prepared and presented under 
contract by the Industrial Research Institute of the University of Windsor. The remaining 


courses were developed in house and presented at headquarters with lecturers from the 


BA. 


Environmental Protection Service, universities, Canadian and United States industry, and 


consulting firms. 


With the exception of the course on Stationary Source Testing, all lectures were 
recorded on videotape. The tapes are available to enforcement agencies across Canada for 
training purposes. Other audiovisual material on air pollution control has been added to the 
library which now includes about one hundred and fifty videotaped lectures and thirty audio 


cassettes. 


Plume opacity is a rapid and convenient method to determine whether a given industry 
is in compliance with regulations. It is frequently written into regulations. To ensure the 
presence of trained enforcement officers, two smoke generators were purchased during the 
year. They will be held in the Quebec and Northwest regions and will be used to certify 


enforcement officers at six-month intervals. 


NATIONAL AIR QUALITY OBJECTIVES 


General 


National Air Quality Objectives are designed to protect health and welfare by setting 
limits on levels of pollution in the air. The Clean Air Act calls for three levels of air quality 
objectives - ‘desirable’, ‘acceptable’, and ‘tolerable’ - for each major air pollutant. The 


objectives promulgated or proposed to date concern only the first two of these levels. 


The maximum acceptable level is intended to provide adequate protection against 
effects on soil, water, vegetation, materials, animals, visibility, personal comfort, and 
well-being. It represents the realistic objective today for all parts of Canada. When this level is 
exceeded, control action by a regulatory agency is indicated. 

The maximum desirable level defines the ultimate goal for air quality and provides a 
basis for an antidegradation policy for the unpolluted parts of the country and for the 
continuing development of control technology. 

Maximum tolerable levels are intended to denote concentrations of air contaminants 
that lead to a substantial threat to public health. Proposed maximum tolerable levels for 


suspended particulate matter and sulphur dioxide are nearing completion. 


National Air Quality Objectives prescribed by the Governor in Council and published 


in the Canada Gazette are given in Table 7. 


TABLE 7 NATIONAL AIR QUALITY OBJECTIVES 


Be 


Air contaminant 


Sulphur dioxide 


Suspended particulate 
matter 


Carbon monoxide 


Oxidants (ozone) 


Nitrogen dioxide 


Maximum acceptable 
level 


60 ug/m? (0.02 ppm) 
Annual arithmetic mean 
300 ug/m? (0.11 ppm) 
Average concentration 
over a 24 h period 

900 g/m? (0.34 ppm) 
Average concentration 
over a 1h period 


70 g/m? 

Annual geometric mean 
120 g/m? 

Average concentration 
over a 24 h period 


15 mg/m? (13 ppm) 
Average concentration 
over an 8 h period 

35 mg/m? (30 ppm) 
Average concentration 
over a 1h period 


30 g/m? (0.015 ppm) 
Annual arithmetic mean 


50 ug/m? (0.025 ppm) 
Average concentration 
over a 24 h period 

160 pg/m? (0.08 ppm) 
Average concentration 
over a 1h period 


100 ug/m? (0.055 ppm) 
Annual arithmetic mean 
200 pg/m? (0.11 ppm) 
Average concentration 
over a 24 h period 

400 ug/m? (0.22 ppm) 
Average concentration 
over a 1h period 


Maximum desirable 
level 


30 g/m? (0.01 ppm) 
Annual arithmetic mean 
150 ug/m? (0.06 ppm) 
Average concentration 
over a 24 h period 

450 ug/m? (0.17 ppm) 
Average concentration 
over a 1 h period 


60 ug/m? 
Annual geometric mean 


6 mg/m? (5 ppm) 
Average concentration 
over an 8h period 


15 mg/m? (13 ppm) 
Average concentration 
over a 1h period 


30 wg/m? (0.015 ppm) 
Average concentration 
over a 24 h period 


100 ug/m? (0.05 ppm) 
Average concentration 
over a 1h period 


60 ug/m? (0.033 ppm). 
Annual arithmetic mean 
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It is acknowledged that the effects of sulphur dioxide, carbon monoxide, suspended 
particulate matter and oxidants on the public health and welfare are not necessarily 
understood to the extent considered desirable. As more information on the effects of these 
and other air pollutants becomes available, the National Air Quality Objectives will be revised 


appropriately. 


NATIONAL EMISSION GUIDELINES 


General 


Under Section 8 of the Clean Air Act provision is made for the promulgation of 
National Emission Guidelines. These are now being developed for various industry sectors. The 
purpose of these guidelines is to specify levels of emissions of air contaminants that reflect the 
application to the industrial processes involved of best operating practices and best practicable 
technology in air pollution control. The adoption of these guidelines by appropriate regulatory 
agencies will result in significant reduction in emissions of air contaminants and thus prevent 


deterioration of air quality on a national basis. 


The guidelines will be published in a form that will allow for their ready adoption by 
regulatory agencies, in particular provincial air pollution control agencies, as minimum 
standards for industry located within their jurisdiction. It is recognized that local conditions, 
such as the density of industrial development or local topography in some geographical areas, 
will necessitate the adoption of more stringent environmental requirements. They will, of 
course, also establish the minimum environmental requirement for all works, business, and 


undertakings involving the federal government. 


Cement Industry 


The first of a series of National Emission Guidelines developed under the Clean Air Act 
was promulgated in the Canada Gazette on October 12, 1974. It covers the cement industry 


and was developed with the full cooperation of provincial and industry representatives. 


Cement manufacture, a heavy industry associated with all major construction projects, 
is directly geared to the industrial growth of the Canadian economy. Previously, many cement 
plants had been established close to the expected markets provided by large urban areas. With 
subsequent urban development these plants often became incorporated into industrial or 
residential communities. This situation prompted these plants to strive to reduce particulate 


emissions to acceptable levels. 
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Actual atmospheric emissions of particulate matter from the production of cement in 
Canada during 1970 were 170 544 tons (Table 8) and estimated emissions for 1975 are 89 927 
tons (Table 9). 


The national emission guideline for the cement industry will limit the emission of 
particulate matter to 1.7 pounds per ton of cement clinker produced in existing plants 
effective December 1, 1979. If these guideline limits were met Canada-wide for the year 1975, 
it is estimated that particulate emissions from the cement industry would be reduced by 85% 
from 90 000 tons to 15 000 tons. 


Asphalt Industry 


National emission guidelines have been completed for the asphalt paving industry and 


will be promulgated early in the new fiscal year. 


Other Industry Sectors 


National emission guidelines now under development for the various industry sectors 
are listed below in the approximate order in which their completion is expected: 

Coke oven industry 

Incineration 

Natural gas processing industry 

Arctic mining industry 

Meat products industry 

Thermal power generating industry 

Petroleum refining industry 

Ferrous foundries industry 

Iron and steel industry 

Pulp and paper industry 

Chlor-alkali industry 

Nonferrous smelting industry 

Ferro-alloy industry 


Chemical fertilizer and related industries 
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NATIONAL EMISSION STANDARDS 


General 


Section 7 of the Clean Air Act empowers the Governor in Council to prescribe national 
Emission Standards for air contaminants which constitute a significant danger to health. 
National emission inventories of contaminants which may prove to be of significant danger are 
essential to this activity and are reported under Surveillance Activities. The Air Pollution 
Control Directorate consults with the Health Protection Branch of the Department of National 
Health and Welfare to obtain their recommendations on the health hazards of such 


contaminants. 


Secondary Lead Smelters 


Secondary lead smelters, in the course of normal operations, are known to produce 


airborne particulate matter containing high levels of lead (Table 10). 


Control technology is available to provide a high degree of containment for emissions 
from this industry. Accordingly, a proposed National Emission Standard Regulation for this 


industry was developed and promulgated in the Canada Gazette on December 7, 1974. 


The proposal limits the quantity of particulate matter emitted into the ambient air 


operation of a secondary lead smelter to 


(a) 0.046 grams per normal cubic metre (or 0.020 grains per standard cubic foot) 
in operations involving the use of blast furnaces, cupolas or reverberatory 


furnaces, or 


(b) 0.023 grams per normal cubic metre (or 0.010 grains per standard cubic foot) 
in operations involving the use of holding furnaces, kettle furnaces or lead 
oxide production units and in operations involving scrap and material handling, 


crushing, furnace tapping, furnace slagging, furnace cleaning or casting. 


The concentration of lead in the particulate matter emitted into the ambient air during 
these operations shall not exceed 63 percent by weight. The proposed standard further 
stipulates that no particulate matter shall be emitted into the ambient air from lead-bearing 


scrap or lead-bearing material stored in or about a secondary lead smelter. 


It is expected that these regulations, when implemented, will reduce lead emissions from 


the Canadian secondary lead smelting and melting industry by approximately 92 percent. 


TABLE 10 LEAD EMISSIONS FROM SECONDARY LEAD PRODUCTION, 1970 
Secondary 
lead production Lead emissions 
Location (tons) Process* (tons) 
Montreal, Que. 4 120 BF, MK 4.35 
Toronto, Ont. 
Plant 1 5 785 BF, MK 6.10 
Plant 2 15 000 RF, MK 14.25 
Plant 3 12 000 RF, BF, MK 12.00 
Winnipeg, Man. 2191 RF, MK 2.08 
Calgary, Alta. 1 804 RF, MK 1.71 
Vancouver, B.C. 124 MK 0.02 


TOTAL 41 024 40.51 


*Abbreviations: BF, blast furnace; RF, reverberatory furnace; MK, melting kettle. 


INSPECTORS AND ANALYSTS 


Under Section 27 of the Clean Air Act the Minister may appoint any person to act as 
inspector or analyst for the purpose of enforcing regulations promulgated under the Act. In 


1975, the following inspectors were appointed: 


AIR POLLUTION CONTROL DIRECTORATE 


OTTAWA 
M.E. Rivers A.C. Gullon 
D.B.W. Robinson W.A. Lemmon 
W.A. Warfe J. Labuda 
A. Miszkiel F. Landheer 
D. Poon K. Quickert 


ATLANTIC REGION 


C.J. Edmonds R.W. Shaw 

P. Banning D.A. Doucette 
J.H. Kozak R.A. Row 

H. Monteith D. Boffa 

C.J. Wiseman 


QUEBEC REGION 


Y. Ainsley G. Fortier 
T. Wypruk 
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ONTARIO REGION 


R.W. Slater Roe Ery 

K. Shikaze G. Rosenblatt 

L. Killoran M. De Bellefeuille 
C. Morden R. Nobes 


NORTHWEST REGION 


R. Connelly A.K. Hazra 
R.G. Clough V.T. Chacko 


PACIFIC REGION 


R.E. McLaren B.A. Heskin 
M. Ito J.V. Watkins 
T.H. Carscadden R.H. Olson 

G. Trasolini G. Thompson 
K. Wile T. Cook 

S. Sidhu E.P. Wituschek 


FEDERAL ACTIVITIES PROTECTION 


General 


The federal government's conduct of its own in-house activities, as perceived by the 
public, has a powerful potential to work either for or against the endeavours of the 
government as a leader in environmental protection. Environment Canada has direct 
responsibility for ensuring that the federal government minimizes adverse environmental 
effects from its existing and future works, undertakings, and business. Accordingly, policies 


concerning operations within this area of responsibility have been developed and include: 


- setting exemplary and comprehensive standards, guidelines, and codes of good 
practice based on the best practicable technology for pollution control and protection 
of the environment; 

- compiling an inventory of pollution problems associated with existing federal sources 
and activities; 

- defining through engineering investigations all factors and circumstances pertinent to 
existing pollution problems and developing courses of remedial action and design 
concepts in consultation with operator departments and other departments with 
jurisdiction for environmental protection and with the provinces; 

- recommending, in consultation with other government departments, government-wide 


project priorities and allocations on an annual basis for cleaning up existing pollution; 
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- arranging for or providing advice, assistance, and review of plans during detailed 
design and construction; 

- screening all new government facilities and activities for potential adverse effects 
upon the environment; 

-reviewing and assessing new projects to ensure that proper and adequate 


environmental control measures are provided; 


- carrying out surveillance and monitoring to ensure compliance with established 
environmental standards, guidelines, and codes of good practice; 

- assessing crown corporations to ensure that they meet industrial standards 
promulgated under the Clean Air Act; 

- consulting with those departments and agencies responsible for environmental 
legislation to ensure the development of consistent federal regulations and 
requirements for pollution control and environmental protection; and 

- assisting in the instruction of other government departments in the methods of 


implementing the Codes and Guidelines for Federal Facilities. 


A screening system, using criteria established interdepartmentally, is being 
implemented, whereby all new federal projects or activities will be evaluated by the initiating 
departments to indicate potential adverse environmental effects. All new projects will be 
registered to indicate screening decisions. If adverse effects could result from a project, it will 
be referred to the Department of the Environment for further assessment to identify and 


ensure the adequacy of the required environmental protection measures. 


In its program the federal government emphasizes leadership through a positive 
approach to the prevention, control, and abatement of environmental pollution from federal 
activities. This exerts considerable leverage on other public and private sectors to look at their 


own responsibilities in establishing measures for pollution control. 


The onus has been placed on the Department of the Environment to coordinate and 
ensure consistency and effectiveness in the planning and implementation of the programs 
needed. This includes identifying environmental problems, remedies, priorities, and 


monitoring. Examples of the type of projects managed under this program are given below. 


Natural Gas Processing Plant at Fort Nelson, British Columbia 


This facility comes under federal jurisdiction because it is part of a gas pipeline subject 
to the Federal National Energy Board Act. The plant is being expanded to a production 


capacity of 950 million cubic feet per day in 1975 which will increase sulphur dioxide 
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emissions to a level of 700 long tons per day. The federal government, in cooperation with the 
British Columbia Pollution Control Branch, proposed steps to ensure that compliance in 
reducing sulphur dioxide emissions would be achieved in a reasonable time period. Pollution 
control facilities are being installed which should be operational by mid-1975 and which 


should reduce emissions by 90 percent. 


Smelter at Flin Flon, Manitoba 


This facility, operated by the Hudson Bay Mining and Smelting Company, comes under 
federal jurisdiction as a result of having been declared a works for the general benefit of 
Canada by an Act of Parliament. During the year, meetings were held between representatives 
of the Company, the Province of Manitoba, and the Department of the Environment to 


develop a program of pollution containment for the facility. 


Other projects 
Other projects underway or conducted during the year included: 


-an air pollution study at Vancouver International Airport in which the environmental 
impact from the expansion of the activity of the airport to the year 2000 was 
assessed; 

- studies conducted on various types of high efficiency burners for boilers and 
incineration systems for use at federal facilities to set an exemplary standard; 

- the Boiler and Incinerator Guidelines for Federal Facilities were accepted in draft 
form and sent to various government departments for their input. In addition, the 
Canadian Transport Commissions’ Air Pollution Code 0-26 was revised to reflect the 
above guidelines and is presently being considered by the Commission; 

-the impact of federally owned western grain elevators on their immediate 
environment was studied, and recommendations were made to control dust emissions 
from this source; 

- guidelines for the construction of the proposed Pickering Airport were completed and 


reflected the control of air pollutants during and after the construction period. 


TECHNICAL AND ADVISORY SERVICES 


The Environmental Protection Service continued to provide advice and assistance to 
other federal departments, provincial and municipal agencies, universities, and industry in 


those areas of air pollution where scientific and technical staff have developed unique 
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specialized skills and knowledge. For example, assistance was provided to the Prince Edward 
Island Environmental Commission on the assessment of the air pollution aspects of asphalt 
plant operations; assistance was given to the Manitoba Clean Environment Commission in 
hearings regarding emissions from secondary lead smelters; and information and advice was 
provided to the Province of Nova Scotia on odour control for meat rendering plants and fish 


processing plants. Other advisory or technical services provided included: 


-assessment of particulate and sulphur dioxide emissions from a proposed steel 
complex for the Province of British Columbia; 

- assistance to the Province of Manitoba in a series of Clean Environment Commission 
hearings regarding a nonferrous smelter in Thompson, Manitoba; 

-assessment of the air pollution potential of a proposed base metal mine and 
concentrator on Baffin Island, Northwest Territories; 

- preparation of a manual on dispersion calculations for use by pollution control 
agencies and consultants; 

- assessment of the air pollution control requirements for the proposed Ottawa 
municipal waste heat recovery incinerator; 

- provision of advice to consultants on incineration requirements for burning of wood 
waste in British Columbia, and municipal garbage in Prince Edward Island; 

- provision of comments on Canadian Electrical Association environmental guidelines; 

- provision of comments to the Province of Manitoba on proposed provincial asphalt 
industry guidelines; 

-coordination and participation in the stack monitoring of the Montreal Urban 
Community incinerator; 

- intervention in a National Energy Board hearing into the export of power by the 
Fraser Companies Limited, Fredericton, New Brunswick; 

- provision of technical advice and assistance on an international problem involving the 
Poplar River Power Project in Saskatchewan; 

-under the Accelerated Capital Cost Allowance Program approximately 785 new 
applications were received; 245 assessments were completed covering air pollution 
property, 455 assessments were completed covering air implications of water 
pollution property, and 3 assessments were completed on joint air and water 
pollution control property; and 

- technical assessments were made of industrial projects carried out under grants from 


the Department of Regional Economic Expansion. 
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REGULATION OF FUELS AND FUEL ADDITIVES 


Sections 22 through 26 of the Clean Air Act provide for the regulation of fuel and fuel 
additives. A significant source of air pollution results from the combustion of fuel and fuel 
additives. Measures must be taken to reduce those combustion product pollutants which may 


affect the environment. 


The Department has examined the question of lead in the ambient air arising from 
motor vehicle emissions as a potential health hazard. The Department of National Health and 
Welfare has been consulted and although available evidence does not indicate that a health 
hazard exists in Canada today, there appears to be sufficient cause for concern to warrant 


control as being prudent in the long term. 


Lead-Free Gasoline Regulations became effective on July 1, 1974. These regulations 
restrict the maximum permissible concentrations of lead and phosphorus to 0.06 grams per 
imperial gallon and 0.006 grams per imperial gallon respectively in gasoline represented as 
lead-free. These limits are necessary to protect certain emission control devices introduced on 


some 1975 model year cars which require the use of lead-free gasoline. 


A national monitoring program became operational in September 1974 to ensure that 
lead-free gasoline quality was within the regulations. Lead-free gasoline samples are collected 
from all refineries on a monthly basis and from about 10 percent of the retail stations 
annually. Twenty out of 1000 samples exceeded the allowable concentration of 0.06 grams 
lead per imperial gallon. Procedures for enforcing the regulations are being developed and will 
be implemented by the Environmental Protection Service Regional Offices in Vancouver, 


Edmonton, Toronto, Montreal and Halifax. 


Steps are also being taken to protect motorists who buy lead-free gasoline from 
mistakenly purchasing leaded grades. Federal regulations now in effect under the Motor 
Vehicle Safety Act limit the size of the gasoline tank filler outlet on 1975 cars equipped with 
catalytic converters. These inlets are too small for the standard 15/16 inch diameter nozzles 
that are used to dispense leaded gasoline. However, an intermediate nozzle (14/16 inch) is 
being used which permits leaded gasoline to be added to catalyst-equipped automobiles thus 


circumventing the intent of regulations. 


A survey in the Montreal area indicated that about 25 percent of the gasoline pumps 
had been fitted with the nonstandard intermediate nozzle. This situation was brought to the 


attention of the provincial authorities who immediately requested the petroleum companies to 
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take the necessary action. Several provinces are now considering legislation which would 


regulate pump nozzle size. 


As part of the program to reduce lead emissions to the atmosphere, Leaded Gasoline 
Regulations were prescribed on July 30, 1974, by the Governor in Council. These regulations 
become effective January 1, 1976, and will limit the lead concentration to a maximum of 3.5 
grams per imperial gallon of leaded gasoline. The regulations also require the petroleum 
refiners and importers to submit quaterly reports on the quantities of lead that are added to or 


imported in leaded grades. 


MOBILE SOURCES 


General 


The control of air pollution from mobile sources is not dealt with directly by any 
section of the Clean Air Act. Other federal acts presently exist that provide the powers to 
regulate these sources. The Clean Air Act does, however, address itself to this subject under its 
general provisions for air quality objectives, air quality monitoring and surveillance, fuel 


composition regulations, and federal-provincial cooperative programs. 


With the passage of the Motor Vehicle Safety Act the federal government initiated a 
program to combat air pollution from all new motor vehicles manufactured in or imported 
into Canada starting with the 1971 model year. The Ministry of Transport was made 
responsible for the administration of the Motor Vehicle Emissions Regulations; the 
Department of the Environment was designated to carry out the required compliance testing 
and to provide technical advisory services in support of the regulations. Within the Department 
of the Environment, these activities are carried out by the Mobile Sources Division and by the 


Emission Testing Laboratory of the Air Pollution Control Directorate. 


Current activities of the Directorate in this area include monitoring new motor vehicles 
for compliance with current standards, assessing the contribution of the motor vehicle to the 
total air pollution burden, and recommending legislation for the control and abatement of air 


pollution from this source. 


Compliance Monitoring Program 


The compliance monitoring program is designed to ensure that new motor vehicles 
offered for sale in Canada conform to current emission standards as certified by the 


manufacturers. At the beginning of a model year the Ministry of Transport selects a 
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representative sample of all the makes and models of motor vehicles imported into or made in 
Canada. This sample is then tested by the Department of the Environment for compliance with 


emission standards. 


The Emissions Testing Laboratory was established in its permanent location in March 
1972, and began emission testing of the 1972 model year vehicles in June 1972. The testing 


capacity was doubled early in 1973 by the addition of a second chassis dynamometer. 


In this fiscal year over 300 000 miles were accumulated on 43 vehicles as part of the 


compliance monitoring program. 
Assessing the Contribution of Motor Vehicles to the Air Pollution Burden in Canada 


General. Until recently, this assessment was based almost entirely on United States and 
European studies because of the lack of Canadian data. The situation is now being corrected 
through a number of programs involving in-depth studies supported by actual Canadian 


emission results. 


Cold Weather Programs. This continuing program was initiated in November 1972 to 
determine the effects of our Canadian climate on emissions in the temperature range -10 OF to 
60 OF. The program consists of the daily conditioning and emission testing (CVS-CH test 
procedure) at ambient temperatures of a fleet of twelve vehicles, with 15 percent of the tests 
conducted at baseline conditions (68 - 86 OF) on a rotational basis for comparison. Data from 
about 250 tests indicated that emission levels increase substantially as temperature decreases. 
For example at -10 OF the levels can be as much as 150 percent higher, and at 20 OF, 100 


percent higher than baseline results. 


Motor Vehicle Air Pollutant Inventory. Results from a survey of truck and taxi 
activities in urban areas were compiled and published in two volumes. This information added 
to a general understanding of the operational characteristics of motor vehicles in our major 
cities. The data was used as input in a computer model for road transportation emissions. This 
model was brought on stream in the fall of 1974 and enables Mobile Sources personnel to 
evaluate emission control strategies in major Canadian cities. In order to improve and update 
private motor vehicle statistics, a questionnaire was developed and sent to a small sample of 
vehicle owners in Toronto, Montreal, Vancouver, Edmonton, Calgary, Quebec City, and 
Ottawa-Hull. The results of this survey will be analyzed and published in the 1975-76 fiscal 
year. The data gathered in these studies and outputs from the model have been extensively 


used to evaluate the impact of motor vehicles in urban areas. 
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Control and Abatement of Air Pollution from Motor Vehicles 


Emission Standards. To achieve significant emission reduction at low cost the federal 
government has in the past followed the policy of paralleling United States motor vehicle 
emission regulations. As a result, by meeting standards of 3.4, 39, and 3.0 grams per mile 
(CVS-CH test procedure) for hydrocarbons, carbon monoxide, and oxides of nitrogen, 
respectively, 1973-74 model year cars were emitting only about one-third as much as 
uncontrolled vehicles. However, the Ministers of Transport and Environment announced on 
July 19, 1973 that, for 1975, the Canadian Standards would be 2.0, 25, and 3.1 grams per mile 
(CVS-CH test procedure) for hydrocarbons, carbon monoxide, and oxides of nitrogen, which 
represent a reduction in emissions of about 72 percent from uncontrolled values. These 
standards will remain the same for the 1976 and 1977 model years. Corresponding United 


States standards for these years require about 82 percent control. 


Annual Vehicle Inspections. Although the control of emissions from in-use motor 
vehicles is outside federal jurisdiction, the dramatic increase in emissions from badly 
maintained vehicles is of great concern. A continuing review and evaluation of all compulsory 
emission inspection systems used in Canada, the United States, and several European countries, 
is now in progress. The Air Pollution Control Directorate has proposed tentative guidelines for 
provincial and municipal motor vehicle inspection programs. These programs will be coordinated 
with the Ministry of Transport’s feasibility study on annual safety inspections. In particular, 
extensive advisory work was done for the Quebec government to assist their development of an 
inspection program. Emission Testing Laboratory support consisted of emission testing to 
determine effects of maintenance and evaluation of test equipment that could be used in these 
inspections. In addition, a program was designed in cooperation with taxi companies in the 


Ottawa-Hull area to follow the emissions from a fleet of vehicles over their lifetime. 


ATMOSPHERIC ENVIRONMENT SERVICE 


General 


The Atmospheric Environment Service (AES) supports air pollution control agencies 
by conducting research on the atmospheric processes influencing the transport, dispersion, 
transformation, disposition and effects on receptors of air pollutants, and by providing a wide 
range of meteorological information and professional consultation. During the reporting period 


AES expended resources on its air quality program totalling 65 man-years and $3.0 millions. 
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Atmospheric Chemistry Studies 


During the summer of 1974 a mobile laboratory and a fixed station were operated to 
gather data on the ‘brown haze’ phenomenon frequently observed in Toronto and other cities. 
Emphasis in this study was on the production of oxidants, but analytical gas chromatographic 
techniques were also developed for the measurements of carbon monoxide and the freons so 
that in subsequent studies the observational program may cover a wider range of the chemical 


constituents, active and inert, found in Canadian urban atmospheres. 


Research on stratospheric chemistry was carried out in response to widespread concern 
regarding the destruction of ozone by chemical agents introduced by supersonic aircraft, high 
flying jets, and, most recently, the freons used in refrigeration and aerosol sprays. Two 
successful high level balloon flights carried out from Churchill, Manitoba, in July 1974, 
obtained measurements on the photochemistry of the stratosphere. Techniques were 
developed so that stratospheric flights in 1975 will also obtain measurements of chlorine 


compounds (including the freons). 


Dispersion Studies 


Work on the development of predictive techniques useful to decision-makers at federal 
and provincial levels continued on several fronts. A review of the extent of acid rain in Canada 
was near completion. Sulphur dioxide to sulphate oxidation rates were studied using a 
fixed-wing aircraft from the National Aeronautics Establishment to gather data in the plume 
from the Sudbury super-stack. Analysis of data collected in 1973-74 was carried out in an 
investigation of the dispersion and deposition characteristics of the plume from this unique 
stack. The Saint John Regional Study continued with a two-week field survey in July and 
subsequent selection of an appropriate meteorological model for a real-time supplementary 
control system. A long-term project to model the dispersion in urban atmospheres got under 
way with a three-week field study in Edmonton and further analysis of the extensive 
meteorological and pollution data that are already available for Montreal. The use of such 
models requires inputs from the analysis and prediction systems of AES, and the development 
of these fundamental systems has kept pace through research leading to computer forecasts of 


meteorological parameters on space-time scales appropriate to air quality modelling projects. 


Planning was completed for AES participation in the Oil Sands Environmental 
Research Program. This major multi-disciplinary project will provide an opportunity to 


develop and test dispersion and deposition models on both local and regional scales. 
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Cause-Effect Criteria 


A two year study (by contract) of the effects of sulphur dioxide on Arctic lichens was 
concluded. It was determined that the following growing-season concentrations of sulphur 
dioxide should not be exceeded for the indicated time periods: 0.6 parts per million (ppm) 
over 1 hour, 0.24 ppm over 3 hours, 0.05 ppm over 24 hours. Otherwise there is potential for 
damage to these components of the Arctic ecosystem. Other major findings which are outlined 
in a three-volume report include information about the meteorological conditions conducive to 
maximum sulphur dioxide damage and background concentrations of sulphur and heavy 


metals in these plants. 


An investigation of the ecological distribution and chemical composition of lichens was 
initiated as part of the Saint John Regional Study. This two-year investigation will assist in 


determining the past and present effects of air pollution on the ecology of such a region. 
A literature survey was completed of the probable effects of airborne lead on humans. 


A research program was begun in collaboration with the University of Guelph to 
develop a generalized model for crop injury by ozone. Quantitative predictions of damage for a 
wide range of atmospheric and plant conditions will aid in developing field criteria for 


desirable ambient air quality for vegetation. 


Information and Consultation 


A wide variety of services were provided during the year. A study of forecast 
capabilities led to arrangements for the provision of real-time meteorological predictions, on a 
one-year trial basis, for the supplementary control system in the new thermal generating 
station at Lorneville, New Brunswick. Assessments of dispersion characteristics were supplied 
to the Environmental Protection Service and other agencies in connection with a number of 
proposed or existing pollution sources (Trail, British Columbia; Thompson, Manitoba; Poplar 
River and Regina, Saskatchewan; Canso Strait, Nova Scotia; Come-by-Chance, Newfoundland; 
etc.). Tenders were called to produce, through further development, operational minisondes 
meeting AES standards (the minisonde system uses balloon-borne sensors to obtain frequent 
measurement of wind and temperature in the lowest layers of the atmosphere). The review of 
environmental impact assessments, occasionally followed by the provision of advice on the 
meteorological factors requiring further investigation, constituted a growing workload within 


AES. 
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Monitoring 


Two remote AES stations, Mould Bay in the Arctic and Sable Island off the coast of 
Nova Scotia, were added to the global air pollution monitoring network of the World 
Meteorological Organization (WMO), bringing the number of Canadian stations in the network 
to eight (Figure 3). A program to test ‘regional background’ levels of sulphur dioxide was 


begun at the AES upper air station at Shelburne, Nova Scotia. 


International 


AES scientists continued to be active in various intergovernmental bodies and 
international scientific organizations working in areas such as the long-range transport of 
pollutants (OECD Working Group), multiple-source modelling of urban pollution 
(NATO/CCMS Working Group), environmental monitoring and assessment (Scientific 
Committee on Problems of the Environment, WMO Working Groups), climatic change and the 
assessment of human activities as a change-forcing mechanism (WMO Working Groups, Phase || 
of the Global Atmospheric Research Program), and the input of airborne material to receptor 
surfaces (IJC study of the Upper Great Lakes, symposia on acid rains, WMO Commission for 
Agricultural Meteorology Rapporteur on Plant Injury by Air Pollution). Such international 
contacts provided an exchange of information on a wide variety of actual or potential air 


pollution problems requiring a strong leadership role at the federal level of government. 


The book ‘Environmental Impact Assessment: Principles and Procedures’’ was 
published to complete the work of a 1973-74 UNEP/UNESCO/SCOPE workshop for which 
AES provided the leadership. 
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TABLEAU 8 EMISSIONS DE PARTICULES DECLAREES PAR LES CIMENTERIES CANADIENNES, EN 1970* 


Production (tonnes) Emissions (tonnes) 
Nombre de Nombre de Nombre de Matiéres Broyage 

Région cimenteries Ciment Clinker fours refroidisseurs premiéres Fours Refroidisseurs _ final Total 
Ontario 7 3329000 3391000 16 13 46 39 314 ©15:375 165 54 900 
Québec 7 2018000 2065000 im 10 34 40431 34867 94 75 426 
Reste du 13 2739000 2623000 20 18 FI2 25047 14 320 79 40 218 
Canada 

TOTAL 27 8086000 8079000 47 41 852 104792 64562 338 170 544 


* A partir de réponses a des questionnaires distribués par la Direction générale de la pollution atmosphérique, en 1973; données réelles de 
24 fabriques et données estimatives de 3 autres, traduisant les conditions normales d’exploitation et excluant les missions fugitives. 


TABLEAU 9 EMISSIONS ESTIMATIVES DE PARTICULES PAR LES CIMENTERIES CANADIENNES, EN 1975* 
Production (tonnes) Emissions (tonnes) 

Nombre de Nombre de Nombre de Matiéres Broyage 
Région cimenteries Ciment Clinker fours refroidisseurs premieres Fours Refroidisseurs _ final Total 
Ontario 7 5440000 5965000 17 13 168 654 827 198 2 844 
Québec 6 539110008  73' 237,000 210 9 74 30154 38681 66 68 975 
Reste du 13 4005000 3806000 20 18 358 10 186 7 483 82 18 109 
Canada 
TOTAL 26 12 836000 13008000 47 40 600 41990 46991 346 89 927 


* A partir de réponses a des questionnaires distribués par la Direction générale de la pollution atmosphérique, en 1973; données réelles de 
23 fabriques et données estimatives de 3 autres, traduisant les conditions normales d’exploitation et excluant les Emissions fugitives. 
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FIGURE 2 RESEAU NATIONAL DE SURVEILLANCE DE LA POLLUTION ATMOSPHERIQUE, (SEPTEMBRE 1974) 
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a Minister Ministre 
Fisheries and Environment Canada  Péches et environnement Canada 


His Excellency, 
The Right Honourable Jules Léger, 
Governor General and Commander-in-Chief of Canada. 


May it Please Your Excellency: 


| have the honour herewith, for the information of Your Excellency and the 
Parliament of Canada, to present the Annual Report on the Clean Air Act for the fiscal 
year ended March 31, 1976. 


Respectfully submitted , 


(rath 


Roméo LeBlanc 


Ev Deputy Minister Sous-ministre 
Fisheries and Environment Canada  Péches et environnement Canada 


The Honourable Roméo LeBlanc 
Minister of Fisheries and the Environment 


Ottawa, Canada 


Dear Mr. LeBlanc: 


| have the honour to submit the Annual Report on the Clean Air Act for the 
fiscal year ended March 31, 1976. 


Respectfully submitted, 


J.B. Seaborn 
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INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This 
report, submitted in accordance with Section 41 of the Act, covers operations for the 
period ending March 31, 1976. 


The Clean Air Act provides the basis for the federal government's air 
pollution control activities and has three main objectives. The first and foremost is to 
promote a uniform approach across Canada. To achieve this, the Act is designed to 
prevent the creation of so-called ‘pollution havens’, a matter that is of great concern to 
both federal and provincial authorities. 


A second major objective of the Act is to make provision for the 
mechanisms and institutions needed to ensure that all measures to control air pollution 
can be taken. Of major significance is the recognition that provinces have a direct 
responsibility in controlling air pollution and that joint cooperative efforts between 
provincial and federal authorities are required. To this end, the Act enables the federal 
government to enter into agreements with individual provinces and allows the 
delegation of administrative and enforcement authority where this is possible; the Act 
also provides for direct action by the federal government when this is necessary. 


Finally, the Act attempts to delineate a leadership role for the federal 
government. It is recognized that certain tasks can and should be handled at the federal 
level either because of constitutional considerations or because the federal government 
is in the best position to manage the task. 


RESPONSIBILITIES OF THE MINISTER 


The responsibilities of the Minister under the Clean Air Act are to: 


(a) establish, operate, and maintain a system of air pollution 
monitoring stations throughout Canada; 


(b) collect, both through the operation of air pollution monitoring 
stations and from other appropriate sources, data on air pollution 
in Canada and process, correlate, and publish such data on a 
regular basis; 


(c) conduct research and studies relating to the nature, transportation, 
dispersion, effects, control, and abatement of air pollution and 
provide consultative, advisory and technical services, and 
information related thereto; 


(d) formulate comprehensive plans and designs for the control and 
abatement of air pollution and establish demonstration projects, and 
publicize, demonstrate, and make such projects available for 
demonstration; and 


(e) publish or otherwise distribute or arrange for the publication or 
distribution of all pertinent information that would serve to inform 
the public of all aspects of ambient air quality and of the control and 
abatement of air pollution. 


ENVIRONMENTAL PROTECTION SERVICE 


Within Environment Canada the Clean Air Act is administered by the 
Environmental Protection Service through its five regional offices across Canada and 
through the Air Pollution Control Directorate and the Federal Activities Environmental 
Branch in Ottawa. 


Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided 
among three branches. 


The Air Pollution Programs Branch is responsible for development and 
coordination of Canada’s National Air Pollution Surveillance (NAPS) Program as well as 
specific ambient air monitoring and source sampling surveys. Nationwide inventories of 
air pollutant emissions and national inventories of potentially hazardous air 
contaminants are developed as prerequisites to the national program of air pollution 
control and abatement. The Branch is responsible for the nontechnical aspects of 
emission standard regulations and guidelines development, including analyses of the 
socioeconomic implications of air pollution control. The Branch coordinates the 
development and prescription of National Air Quality Objectives and is also responsible 
for interservice, intergovernmental and international liaison. 


The Abatement and Compliance Branch is primarily concerned with the 
application of known technology to the capture and containment of pollutants from 
Stationary and mobile sources. The Branch is the focal point of engineering and technical 
expertise on air pollution emissions and current control and abatement methods. 
Technical assessments, state-of-the-art reviews and industry studies are prepared and 
used as technical bases for the development of air pollution control guidelines, 
regulations and standards. Joint government-industry task forces, planned, organized 
and chaired by the Branch, recommend abatement technology for use in establishing 
guidelines and regulations. Major stationary sources of air pollution, such as iron and 
steel mills, nonferrous smelters, pulp and paper mills, thermal power generating stations 
and incinerators are the responsibilities of three divisions of the Branch: The Mining, 
Mineral and Metallurgical Division, the Chemical Process Sources Division and the 
Combustion Sources Division. Emissions from motor vehicles, ships, railways and 
aircraft are the responsibility of the Mobile Sources Division, and a fifth division, Fuels, 
is responsible for fuel production sources, for inventories of fuels and for fuel 
composition and additive regulations. 


The Technology Development Branch has two primary responsibilities. One 
is to manage a cost-shared program with Canadian industry for the development and 
demonstration of new air pollution control technology and the other is to provide the 
technical and scientific services required by the Directorate. These services include the 
development and certification of analytical techniques required to support regulations 
and guidelines; the preparation of standard reference materials for analytical laboratories 
across Canada that are engaged in analysis of air pollutants; the operation of a 
motor-vehicle-testing facility which assesses the compliance and durability of pollution 
control equipment on new motor vehicles sold in Canada; the provision of a 
computerized information service on air pollution control: the editing, publication and 
distribtuion of all Directorate reports on its scientific and technical activities; and the 
training of inspectors, analysts and enforcement officers in federal, provincial and 
municipal jurisdictions. These functions are performed in three divisions: Engineering, 
Chemistry, and Publications and Training. 


Major activities of the Directorate in the review period included the 
compilation of six national inventories of potentially hazardous air contaminants, the 
revision of the 1970 nationwide inventory of air pollutant emissions based on data for 
1972, the development and implementation of the computerized National Emissions 
Inventory System, expansion of the National Air Pollution Surveillance Network, the 
establishment of additional National Air Quality Objectives, the prescription of additional 
National Emission Standards and Guidelines, the control of air pollution from works, 
undertakings, and businesses under federal legislative authority, the control of the 
composition of fuels produced in Canada or imported into the country, and the letting 
of two contracts for cost-shared demonstration of new air pollution control technology. 
Specific tasks done in these and other programs are described in more detail in the 
following pages. An organization chart for the Directorate and a resource summary for 
the Air Pollution Control Program are shown in Figure 1 and Table 1 respectively. 


Environmental Protection Service Regional Offices 


The primary points of contact with provincial environmental protection 
agencies are the five Environmental Protection Service Regional Offices located in 
Halifax, Montreal, Toronto, Edmonton, and Vancouver. Regional Directors are 
responsible for providing, within their region, direction and supervision of Environmental 
Protection Service programs arising from the Clean Air Act together with policies and 
commitments resulting from bilateral and international agreements. Regional Directors 
formulate and administer enforcement and other operational programs in accordance 
with national policies and guidelines. 


Federal Activities Environmental Branch 


The Federal Activities Environmental Branch was. established to 
demonstrate the federal government's concern for its own activities. The Branch is 
Environment Canada’s interface on pollution matters with all federal departments, 
agencies and crown corporations. It also represents the Department in negotiations on 
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environmental matters with any organization receiving financial assistance or operating 
under permits granted by the federal government. The Branch is concerned with the 
treatment and disposal of waste water, toxic and hazardous substances, solid waste 
management, air pollution and noise for all land and off-shore facilities. 


Centres for facilitating exchanges between the many organizations which 
have needs and those which have expertise have been established in the Environmental 
Protection Service Regional Offices. Guidelines, technical advice and assistance are 
arranged through these centres to ensure that all new federal projects are examined for 
possible environmental effects and that proper environmental protection measures are 
incorporated into project designs and operations. The Federal Activities Environmental 
Branch is also charged with defining pollution problems at existing facilities, developing 
courses of remedial action, and, in consultation with other departments, recommending 
clean-up project priorities and allocating funds from a central Federal Activities 
Clean-Up Fund. 


INTERAGENCY COOPERATION AND COLLABORATION 


General 


The Environmental Protection Service maintains close contact with all 
provincial pollution control agencies, with other federal government departments and 
agencies, and with foreign and international organizations responsible for air pollution 
control. 


Because the provinces have jurisdictional control over most air pollution 
sources, it is essential for the federal government to maintain collaboration with 
provincial agencies. Control programs initiated by the Environmental Protection Service 
are frequently implemented by provincial agencies. Close liaison is also maintained with 
the Office of Air Quality Planning and Standards of the United States Environmental 
Protection Agency to facilitate information exchange. 


The Air Pollution Control Directorate participates with other federal 
agencies in a number of international environmental organizations. These include the 
Environment Committee of the Organization for Economic Cooperation and Development 
(OECD), the World Health Organization (WHO), the Economic Commission for Europe 
(ECE), and the North Atlantic Treaty Organization Committee on the Challenges of 
Modern Society (NATO/CCMS). The Directorate contributes to the activities of the 
International Joint Commission through membership on the International Air Pollution 
Advisory Board and the International Michigan-Ontario Air Pollution Advisory Board. 
The Directorate also provides program support to the Air Pollution Control 
Association. 


Federal-Provincial 


The Federal-Provincial Committee on Air Pollution is the principal national 
mechanism for obtaining federal-provincial cooperation and for promoting provincial 
Participation in specific national projects. The committee was established on an ad hoc 
basis in 1969 by the Department of National Health and Welfare. With the formation 
of Environment Canada in 1971, the committee was formally established under the 
aegis of the Minister of the Environment. The committee provides a forum for the 
exchange of technical and scientific information and methodologies and for the regular 
surveillance of the state of air quality in Canada. During the review period a meeting 
of the committee was held in Ottawa (May 6-8, 1975) 


In 1970, a subcommittee of experts was established to recommend to the 
parent committee appropriate levels for National Air Quality Objectives. 
Recommendations of the subcommittee have permitted air quality objectives to be 
prescribed at the desirable and acceptable levels for sulphur dioxide, suspended 
particulates, carbon monoxide, oxidants and nitrogen dioxide. These objectives have 
been published in the Canada Gazette. 


A separate subcommittee of the Federal-Provincial Committee on Air 
Pollution has been established to recommend Maximum Tolerable Levels of Air Quality. 
These levels denote concentrations of air contaminants that require abatement without 
delay to avoid further deterioration of conditions to an air quality that endangers the 
prevailing life-style or, ultimately, to an air quality that poses a substantial risk to 
public health. During the review period, the subcommittee recommended Maximum 
Tolerable Levels for sulphur dioxide and particulate matter, separately and in 
combinatian. The levels are 800 pg/m2 (0.31 ppm) over 24 h for sulphur dioxide; 400 
u#g/m3 over 24 h for suspended particulate matter; and 125 000 (ug/3)2 over 24 h 
for the product of the sulphur dioxide and the suspended particulate matter. 


Another subcommittee was formed in 1974 to recommend criteria for 
air-monitoring site selection. This subcommittee has met several times and will probably 
make recommendations to the parent committee during the next review period. At the 
1975 meeting of the Committee an ad hoc subcommittee was established to examine 
whether the Committee should involve itself with air quality indices, and, if so, what 
form the indices should take. The first meeting of this subcommittee was held in the past 
year and recommendations are expected during 1976. 


Another important activity of the committee is the National Air Pollution 
Surveillance (NAPS) Network. The NAPS Network is a cooperative effort of the federal 
and provincial levels of government that monitors all locally significant air pollution 
parameters in all major centres of population. The network enables the surveillance of 
progress in air pollution control across the country. Its method of operation and other 
pertinent details are explained elsewhere. 


Because the provinces have jurisdiction over most air pollution sources, 
Environment Canada has adopted the basic strategy of promoting and supporting 


provincial control agencies through federal-provincial cooperation. Assistance to the 
provinces has included the free exchange of data, the training of enforcement officers, 
inspectors and technicians and the provision of monitoring equipment for the National 
Air Pollution Surveillance Network and technical and advisory services. 


International 


Environmental Protection Agency. Officers of the Environmental Protection 
Service maintain many contacts with officials of the United States Environmental 
Protection Agency to exchange information and services. 


The Air Pollution Control Directorate acquired the computerized Emissions 
Inventory System from the Environmental Protection Agency and modified it to meet 
Canadian requirements. The new system, called the National Emissions Inventory 
System, became partially operational late in 1975. Emissions data accumulated 
manually over the years are now being incorporated into the system which will 
eventually be used for the development and maintenance of Canadian air pollutant 
emission inventories. 


Through regular attendance at the United States National Air Quality 
Criteria Advisory Committee, which advises the Environmental Protection Agency, 
Environment Canada is kept informed on many areas pertaining to air quality research, 
priorities and programs. The Environmental Protection Service cooperated with the 
Environmental Protection Agency in the completion of a program of quality control and 
method development for laboratory analysis of ambient air samples as part of the United 
States vinyl chloride monitoring program. This has resulted in improved detection limits 
in the analysis of gaseous vinyl chloride. 


For the third consecutive year, the Environmental Protection Agency made 
the services of its Air Pollution Technical Information Center freely available to the Air 
Pollution Control Directorate. Details of the operation of this information service in 
Canada are provided elsewhere. 


International Joint Commission. The International Air Pollution Advisory 
Board is a standing board of the International Joint Commission (IJC). Air pollution 
problems that arise along the Canada-United States border are investigated by the Board 
and reported to the Commission. The Board is involved in resolving instances of 
transboundary air pollution and has participated in examining the potential for 
transboundary pollution from projects on both sides of the border. The Air Pollution 
Control Directorate provides the Canadian Chairman of the Board as well as a member 
and technical assistance. 


A report on the study of transboundary air pollution in the Detroit-Windsor 
and Sarnia-Port Huron areas was issued by the International Joint Commission in 1972. 
The Premier of Ontario and the Governor of Michigan signed a Memorandum of 
Agreement in 1975 to implement an integrated cooperative program for the abatement 
of transboundary air pollution in the southeastern Michigan-southwestern Ontario area. 


As requested in the Agreement, the IJC created the International Michigan-Ontario Air 
Pollution Board to monitor the progress of air pollution control programs in the 
transboundary area. The Air Pollution Control Directorate provides the Canadian 
Chairman and technical assistance to this Board. 


Other International Organizations. To ensure that Canada remains well 
informed with respect to international developments in air pollution control technology 
and fulfills her international obligations in air pollution control, the Air Pollution Control 
Directorate continued to participate in several international programs. This participation 
iS Coordinated through the Department of External Affairs and involves programs of the 
World Health Organization (WHO), the Organization for Economic Cooperation and 
Development (OECD), the Economic Commission for Europe (ECE), the NATO Committee 
on the Challenges of Modern Society (NATO/CCMS) and the United Nations 
Environment Program (UNEP). The Air Pollution Control Directorate provides Canada’s 
delegate to the OECD Air Management Sector Group and participates through the 
Interdepartmental Committee of International Environment Affairs in activities of the 
Environment Committee and other sector groups. Canada is involved in studies such as 
photochemical air pollution and control strategies for sulphur dioxide pollution. 


The Air Pollution Control Directorate provided Canada’s representative to 
the January-1975 meeting of the Economic Commission for Europe Working Party on 
Air Pollution Problems. In this forum, the Directorate is participating in the preparation 
of a seminar on air pollution control in the inorganic chemical industry and is 
represented on a task force of rapporteurs responsible for the development of guidelines 
for the control of emissions from nonferrous metallurgical industries. 


The Directorate provided Canada’s representative to meetings of the 
Assessment Methodology Panel of the Air Pollution Pilot Study of NATO/CCMS. Canada 
is involved in the preparation of NATO/CCMS documents on Emission Inventory 
Techniques and Data Handling, Emission Projection Techniques and Guidelines to 
Assessment of Air Quality. 


Interdepartmental 


Regular contact is maintained with the Environmental Health Directorate 
of Health and Welfare Canada on public health aspects of air pollution control. The 
Department of Indian and Northern Affairs is kept informed of Service activities related 
to air pollution control in the Yukon and Northwest Territories. Communications are 
maintained, as necessary, with other departments and agencies of the federal 
government such as the National Research Council, the Department of Industry, Trade 
and Commerce, the Department of Energy, Mines and Resources, and the Economic 
Council of Canada. 
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SURVEILLANCE ACTIVITIES 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations, for ensuring compliance with regulations 
and for providing consultative services to federal or provincial agencies on air monitoring 
and surveillance. 


Air Pollutant Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition can be made only through the 
compilation of inventories of the sources and emissions of pollutants and through a 
determination of the concentration of various pollutants in the atmosphere. The latter. 
is accomplished through the NAPS Network and various ambient air quality studies 
which will be discussed in later sections; the former through the air pollutant emissions 
inventory program. 


One of the first actions taken after passage of the Clean Air Act was to 
contract with a consultant for the compilation of a Nationwide Emissions Inventory for 
Canada. The inventory provided an overview for 1970 of air pollution problems with 
respect to five major contaminants: sulphur dioxide, particulate matter, carbon 
monoxide, hydrocarbons and nitrogen oxides. The inventory was recently revised and 
updated by the Air Pollution Control Directorate to provide a similar overview of 
nationwide emissions for 1972. Results of this survey are summarized in Table 2. A . 
further revision based on data for 1974 is now underway. The inventory will be updated 
regularly to provide a basis for assessing the effect of provincial and federal air pollution 
regulatory activities. 

Inventories are also compiled on pollutants that may present a significant 
danger to health. These inventories provide problem definitions and assist federal and 
provincial control agencies in developing programs and establishing control priorities. 
National inventories of the sources and emissions of zinc, cadmium, arsenic, manganese 
and fluoride for 1972 have been compiled through a contract with a consultant and a 
national inventory of vanadium emissions for the same year has been completed by 
Directorate staff. Their findings are summarized in Table 3. Inventories of this type will 
be updated as new data become available. 


All inventory information acquired will be stored in a computer for rapid 
retrieval. The recently developed National Emissions Inventory System is now 
operational and information is being incorporated into the system. An agreement has 
been reached with the Province of Ontario to include some of the air pollutant emissions 
data held by the Air Management Branch of the Ontario Ministry of the Environment. 
Similar agreements are being negotiated with other provinces. 
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= 2 NATIONWIDE AIR POLLUTANT EMISSIONS, 1972 
Emissions (tons x 103) 

Particulate Sulphur Nitrogen Hydro— Carbon 
ce matter oxides“ oxides** = carbons monoxide 
sportation 7x] 85 1213 152 10 698 
combustion in 
onary sources 304 1500 490 34] 74 
Strial processes 157.2 4966 136 147 eas Ve 
} waste 
eration 56 3 4 46 543 
ellaneous 342 - vil 819 2t453 
AL 2345 6604 1914 2564 15 063 


Sulphur oxides (SO,) expressed as SO>5 
Nitrogen oxides (NO,) expressed as NO» 


BE 3 SUMMARY OF EMISSIONS OF SPECIFIC AIR POLLUTANTS, 1972 
. Emissions (tons) 

‘ince 

erritory Zinc CadmiumArsenic Vanadium Manganese _ Fluoride 

ma N.W.T.: 48 2 169 <a 1 =I 
times 645 29 21 566 239 1a 169 
foundland 21 1 1 1D 4 (hams 
bec 3225) 421 416 1326 1509 7 253 
rio 1618 72 2921 bv 4285 2 747 
itoba 1162 19 508 5) 109 103 
atchewan 893 =) 5 7 384 186 
rta 263 3 7 12 74 13 06 
sh Columbia 276 10 18 15 22 20412 
ADA* S152 560 4073 2065 6625 15 644 


All estimates are to the nearest ton. 
may not equal the CANADA total shown. 


Total provincial estimates 
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National Air Pollution Surveillance Network 


To ensure sound planning of activities within the air pollution control 
program, it is important to have a continously updated knowledge of the nature and 
extent of air pollution across Canada. The National Air Pollution Surveillance Program 
regularly provides data on ambient air levels of the major contaminants on a continuing 
basis. Short-term surveys are used to provide information in response to special 
requirements. The National Air Pollution Surveillance (NAPS) Network consists of air 
monitoring instruments located in major population centres across Canada. The 
accumulation of network data has permitted the detection of trends in the levels of 
pollution with changing industrial activity, population density and air pollution 
abatement progress. Information collected by the program can be used in 
epidemiological studies and in the development of air quality objectives. 


During 1975-76, the NAPS Network was expanded and improved. On 
March 31, 1976, the Network comprised 484 instruments, including 212 continuous 
gaseous pollutant monitors, located at 150 stations in 48 cities. Expansion of the 
Network during the year included the installation of 16 suspended particulate samplers, 
13 sulphur dioxide monitors, 15 carbon monoxide monitors, 6 nitrogen oxide monitors, 
6 ozone monitors and 9 hydrocarbon monitors. There are now 30 stations in the 
Network with continuous monitors for all pollutants of current major concern. Figure 2 
is a map showing the location of the sampling stations. 


Data from these stations are compiled by the Directorate and published as 
monthly and annual summaries. Measurements include soiling index, suspended 
particulates, lead, dustfall, sulphation rate, sulphur dioxide, carbon monoxide, ozone, 
nitrogen oxides and hydrocarbons. Data for suspended particulates, sulphur dioxide, 
carbon monoxide, ozone and nitrogen dioxide at selected locations are listed in Tables 
4, 5, 6, 7 and 8 respectively. 


A statistical analysis of ambient air quality in Canada during the period 
1970-74, based on data compiled by the National Air Pollution Surveillance Network, 
was initiated and results will be reported shortly. 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SUSPENDED PARTICULATES—COMMERCIAL DOWNTOWN CORE AREAS 
Annual geometric mean 
(micrograms per cubic metre) 

Location 19708 419 7A A722: 97 St SSF Ao 7S 
St. John’s, Duckworth & Ordinance 54 55 51 49 
Charlottetown, Kent & Queen 50 49 43 
Halifax, N.S. Tech. College 42 49 47 52 
Sydney, County Jail 46 66 68 : 
Fredericton, Woodstock a 36 “ 19 23 + 
Fredericton, York 46 
Saint John, 110 Charlotte 61 54 46 55 60 20 
Moncton, Post Office 77 54 54 54 4 a 
Montreal, 1212 Drummond 111 hoz 101 128 101 
Montreal, Duncan & Decarie 167 136 
Hull, Rue Principale a, he 69 72 79 80 
Quebec, Parc—Autos Paquet-—Laliberte 83 101 104 103 
Chicoutimi, City Hall 75 57 57 68 
Ottawa, Slater & Elgin 109 92 TAS) 87 91 77 
Windsor, City Hall 142 122 91 121 22 80 
Toronto, 67 College 111 99 92 101 81 71 
Hamilton, Barton & Sanford 140 144 133 128 105 98 
Sudbury, 19 Lisgar 63 55 50 
Sault Ste. Marie, Prov. Ont. Bldg. 44 ays) 66 58 50 42 
Thunder Bay, 14 Algoma 84 69 60 76 60 54 
London, King & Rectory 125 95 94 92 73 
London, 372 Dundas 83 60 69 59 51 
Sarnia, 156 Victoria 105 98 104 89 UES 
Peterborough, 139 George ; TZ 80 . * 
Winnipeg, Kennedy & York 79 wo 75 78 77 “- 
Winnipeg, 270 Osborne 75 
Brandon, 11th & Princess 68 69 49 
Regina, 12th & Smith 66 57 49 58 66 64 
Saskatoon, City Library aZ 68 65 Zl LT 
Moose Jaw, Telephone Bldg. 48 65 69 74 
Prince Albert, 49-12th St. E 51 69 77 68 
Edmonton, 100 St. & 102 Ave. 65 4 117 
Calgary, 316-7th Ave. 1st, 105 85 147 122 125 
Red Deer, 4747 50th 74 59 58 61 62 57 
Medicine Hat, 770 1st St. SE 67 5i7 57. 74 88 7a 
Lethbridge, 13th St. & 9th Ave. S 38 41 38 57 45 a 
Yellowknife, 50th Ave. & 51st St. 79 60 49 
Vancouver, 739 West Hastings 104 89 77 61 56 53 
Victoria, Police Station 51 59 44 47 44 44 
Whitehorse, Federal Bldg. 85 52 


se 
* 


+ Station relocated. 


Insufficient data available to calculate valid annual geometric mean concentrations. 
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TABLE 5 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
SULPHUR DIOXIDE-COMMERCIAL DOWNTOWN CORE AREAS 


Annual arithmetic mean! 
(parts per hundred million) 


Location 1970 1978 1972-1973. 41974 = love 


— 


Charlottetown, Kent & Queen ei 1; 
Halifax, N.S. Tech. College 33 TGs Je one 
Halifax, Barrington & Duke 
Saint John, Post Office 
Montreal, 1125 Ontario 
Montreal, 1212 Drummond 
Montreal, Duncan & Decarie 
Hull, Rue Principale 

Ottawa, Slater & Elgin 
Windsor, 471 University 
Toronto, 67 College 
Hamilton, Barton & Sanford 
London, King & Rectory 
Sarnia, 156 Victoria 
Winnipeg, Kennedy & York 
Winnipeg, 270 Osborne 
Regina, 12th & Smith 
Saskatoon, City Library 
Moose Jaw, Telephone Bldg. 
Edmonton,’ 109th St. & 98th Ave. 8 Bay 
Calgary, 620-7th Ave. SW OFS 
Vancouver, 739 West Hastings 
Vancouver, Hornby & Smythe 
Victoria, Police Station Teel 
Whitehorse, Federal Bldg. 
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1 Due to instrument limitations, extreme caution should be exercised in 
interpreting mean values less than 1 pphm. 
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TABLE 6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE-COMMERCIAL DOWNTOWN CORE AREAS 


Annual arithmetic mean 
(parts per million) 


Location 1973 1974 19:75 


Montreal, 1125 Ontario 2ae5 2.14 
Ottawa, Slater & Elgin 35a BZ Saf 
Windsor, 471 University Ax] 5 ial 4.8 
Toronto, 67 College meg L3 
Hamilton, Barton & Sanford oral 250 1935, 
London, King & Rectory LEO As 
Winnipeg, Kennedy & York 2.4 1 46 
Winnipeg, 270 Osborne pee 
Regina, 12th & Smith 0.6 0.8 
Saskatoon, City Library Jin0 Ope7 
Edmonton, 109th St. & 98th Ave. Zee Zan) ikes 
Calgary, 620-7th Ave. SW 4.3 3h.) PEAS 
TABLES? NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
OZONE-COMMERCIAL DOWNTOWN CORE AREAS 

ce pet ees oe ee ee ee ed ee eee 

Annual arithmetic mean 

(parts per hundred million) 
Location 1973 1974 1975 
Montreal, 1125 Ontario 0.8 TFT Ts 
Montreal, Duncan & Decarie Lew 120) 1.0 
Windsor, 471 University 129) Le Tet, 
Toronto, 67 College 200) 2.4 
Hamilton, Barton & Sanford 32,0 13S 243 
Sarnia, 156 Victoria 2G ihe ¥ 2.4 
Winnipeg, 270 Osborne ORY T20 
Edmonton, 109th St. & 98th Ave. 0.8 es PED 
Calgary, 620-7th Ave. SW 0.9 (es 1.4 
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TABLE 8 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
NITROGEN DIOXIDE-—COMMERCIAL DOWNTOWN CORE AREAS 


Annual arithmetic mean 
(parts per hundred million) 


Location 1973 1974 1975 


Montreal, 1125 Ontario 

Windsor, 471 University 

Toronto, 67 College 

Edmonton, 109th St. & 98th Ave. 
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Source Testing 


Source tests were conducted at several industrial plants to evaluate or 
develop source sampling reference methods, to gather data for use in the development 
of emission guidelines and regulations, and to obtain information in response to specific 
requests. Plants at which sampling tests were done inlcuded three asbestos mining and 
milling plants, three chlor-alkali plants, two municipal waste incinerators, two sewage 
sludge incinerators, one thermal power plant and one gold smelter. 


Standard Reference Methods for Source Testing. A standard reference 
method for measuring sulphur dioxide emissions was completed. Reference methods for 
measuring nitrogen oxides, asbestos and mercury in stack emissions are in 
preparation. 


Ambient Air Surveys 


Responsibility for the operation of the Strait of Canso air monitoring: 
network, now in its fifth year, was transferred to the Nova Scotia Department of 
Environment. A survey of mercury in the ambient air was completed in the vicinity of 
a chlor-alkali plant at Lebel-sur-Quévillon, Quebec. In New Brunswick, the Saint 
John-Lorneville air sampling network completed its second year of operation. This is a 
cooperative study by the province of New Brunswick with the city of Saint John, the 
Atmospheric Environment Service and the Atlantic Regional Office of the Environmental 
Protection Service. Data from this study will be used in planning control strategies for 
the Lorneville industrial complex. During a six-week period in the spring of 1975, 
ambient concentrations of sulphates, manganese, cadmium and vanadium were 
measured at 75 sampling stations across Canada. Similar surveys, using the facilities 
of the NAPS Network, will be repeated periodically for pollutants of special interest. 


Evaluation of Air Monitoring Instruments. The purpose of this program is 
to find the most reliable equipment, methods and procedures for monitoring air pollution 
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levels. During the review period, five sulphur dioxide monitors were evaluated in the 
laboratory. Similar evaluations of air monitors for other pollutants, of calibration devices, 
and ancillary equipment were finished and 18 instrument evaluation reports were 
completed. Minimum instrument performance specifications and test procedures were 
incorporated into the evaluation program to eliminate by extensive testing all but the 
most suitable equipment. 


A major study to determine the effect of sample flow rate, particle size and 
loading on total suspended particulate measurements was completed in four cities 
(Windsor, Toronto, Montreal and Sydney). Three types of cascade impactors were 
evaluated to assess their accuracy and precision. The data are now being analyzed and 
the most suitable instrument will be recommended for inclusion in the NAPS 
Network. 


Effects Studies. The air pollution study being done with the cooperation of 
Health and Welfare Canada in Sydney, Nova Scotia is still in progress. It will be 
continued for several years and will provide information on air contaminant levels near 
the steel mill and the effects of these contaminants on human health and welfare. Data 
are being obtained on total suspended particulates, particle size distribution, sulphur 
dioxide concentrations, sulphation rate, dustfall, various meteorological parameters and 
the effects of air pollution on various types of structural metals. 


Calibration. An extensive calibration program was started for the NAPS 
Network. The objective is to improve the quality of the data gathered by the Network 
through the incorporation of standard reference materials for the calibration of air 
monitors. 


Quality Assurance. Standard methods and procedures are being developed 
and published to provide air monitoring agencies with uniform guidance in all phases 
of ambient air monitoring activities, including the collection, analysis, interpretation, 
validation and presentation of ambient air pollution data. Although the work is directed 
towards the NAPS Network, it will be applicable to any air monitoring survey or 
network. 


TECHNOLOGY DEVELOPMENT 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT) 


The effective control of air and water pollution depends upon the 
availability of technically sound and economically feasible methodology. Recognizing 
that it might be necessary for the federal government to encourage the development and 
demonstration of new control technology, the Clean Air Act makes provision for such 
a program in Section 3. Accordingly, the Environmental Protection Service developed 
a program that provides for cost-shared agreements with industry to develop and 
demonstrate new control technology. The DPAT program became operational during this 
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review period. In the air sector the initial emphasis was placed on the development of 
technology for the capture and containment of fine particulates and sulphur 
compounds. 


The first contract let by the Air Pollution Control Directorate was to British 
Columbia Forest Products Limited. The Company is developing a new type of dry, 
high-temperature impact scrubber to remove a salty smoke which results from the 
burning of waste from logs previously stored in salt water. During the process of 
combustion at high temperatures and in the presence of the wood char, some of the salt 
is converted to a corrosive chemical that could cause adverse health effects when 
inhaled. If this new technology development is successful, it will be widely applied in 
the forest products industry and will also be transferable to other industry sectors in 
Canada. 


The second contract let by the Air Pollution Control Directorate was for the 
containment of a mixed gaseous and particulate emission from a kraft paper mill at 
St-Anne-Nackawic, New Brunswick. The technology under development is based on a 
wet scrubber that will simultaneously collect fine particulate emissions from a recovery 
boiler and dissolve a gaseous emission containing odiferous sulphur compounds. If 
successful, the technology will find wide application across Canada in the pulp and 
paper industry. In an average size plant, the new technology will permit the recirculation 
of several thousand dollars worth of chemicals that are daily being lost to the atmosphere 
as air pollutants. 


Standard Reference Methods 


Every air pollution control standard regulation is supported by a sampling 
technique and a method of analysis for the regulated pollutant. During the review period 
a standard reference method for mercury emissions was developed in support of a 
regulation for chlor-alkali plants. The method has been successfully field tested with 
industrial cooperation. 


When Health and Welfare Canada decided that it would be prudent to 
control the level of lead in gasoline, Environment Canada developed regulations and the 
supporting sampling and analytical techniques. Two such methods were developed, a 
rapid method for inspectors in the field and a more accurate one for application in the 
laboratory. The methods used are applicable with minor procedural differences to the 
analysis of leaded and unleaded gasolines. 


During the review period, vinyl chloride monomer was recognized as a 
carcinogenic air pollutant and new sampling techniques and analytical methods were 
developed. A field survey adjacent to a major manufacturing facility was completed. The 
results of the analytical assessment support the requirement for a Canadian regulation 
on emissions of vinyl chloride monomer. 


To support a forthcoming regulation on asbestos, sampling technology and 
analytical methods were developed. 
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Air Sampling Technology and Analytical Method Development 


In recent years, it has become evident that some complex chemicals can 
have serious environmental effects. Among these are polychlorinated biphenyls, which 
are manufactured for many uses such as insecticides, herbicides, plasticizers and heat 
transfer media. They are characterized by their persistence in the environment and their 
tendency to accumulate in the food chain. Another group of complex organic materials 
includes polycyclic aromatic hydrocarbons which are generated during the combustion 
of fossil fuels and are generally less stable than polychlorinated biphenyls. A typical 
sample of polluted air may contain one hundred and fifty separate and distinct materials. 
During the review period, work continued on the development of analytical chemical 
methods for the separation and identification of these complex materials. Some of this 
work was done in cooperation with the Environmental Protection Agency of the United 
States. Other cooperative programs involved the World Health Organization and the 
United States National Bureau of Standards. 


Instrument Development and Evaluation 


Very few industrial processes operate steadily at a uniform rate. Usually 
there are wide process fluctuations with correspondingly wide variations in emission 
rates. The most reliable information on emissions can therefore be obtained only with 
continuous monitoring. During the review period a continuous chemiluminescent 
monitor was designed and constructed for monitoring reactive hydrocarbons, 
particularly olefins. A continuous monitor for mercury emissions was also designed and 
constructed. The instrument is helpful to plant operators because it permits them to 
adjust their process to minimize emissions. 


Analytical Services 


Analytical services for the NAPS Network and for several ambient air 
surveys were provided during the review period. The pollutants analyzed routinely were 
heavy metals, particularly lead, cadmium, vanadium and manganese; sulphates; 
mercury; arsenic; polychlorinated biphenyls and polynuclear aromatic hydrocarbons. 
Dustfall measurements were also made. Compressed gas mixtures for instrument 
standardization were analyzed for oxygen, carbon dioxide, carbon monoxide, oxides of 
nitrogen and hydrocarbons. 


SCIENTIFIC AND TECHNICAL INFORMATION 


Air Pollution Information System 


During the development of a regulation or guideline for a stationary source, 
a major ‘‘state-of-the-art’’ review for the industry under study is compiled. The 
information in it is drawn from many sources: published literature, cgnsultants’ reports 
and computerized information banks. To ensure that Directorate staff have access to all 
available information, an information system was established for air pollution control. 


re 


It also serves current awareness requirements for senior staff, and the special air 
pollution information requirements for Canadian universities and industry. The system 
has full access to the APTIC computer-stored information system in the Environmental 
Protection Agency of the United States and handles all Canadian enquiries to that 
system. During the review period more than 100 computerized literature searches were 
completed for federal, provincial and municipal government agencies in Canada and 
more than 2000 individual information requests were answered. The system has more 
than 80 000 documents available on microfiche. Over 10 OOO were added during this 
review period. 


Training in Air Pollution Control Technology 


In support of the regulatory activities of air pollution control agencies 
across Canada, air pollution control training courses continue to be presented for 
enforcement officers of the federal, provincial and municipal governments. Six courses 
were offered this year. They related to air pollution control technology, the cleaning of 
industrial gases, stationary source testing and air pollution meteorology. The courses 
were attended by 150 students representing three levels of government enforcement 
agencies. The training course in stationary source testing was prepared and presented 
under contract by the Industrial Research Institute of the University of Windsor. The 
remaining courses were developed internally and presented by lecturers from the 
Environmental Protection Service, universities, Canadian and United States’ industry 
and consulting firms. One course was presented in Winnipeg, the remainder at 
headquarters. 


Courses on the legal aspects of air pollution control were presented in 
Vancouver and Edmonton in cooperation with the Department of Justice. They were 
attended by 40 people. 


With the exception of the course on stationary source testing, lectures 
continue to be recorded on videotape. The tapes are available to enforcement agencies 
across Canada for training purposes. Other audiovisual material on air pollution control 
has been added to the library which now contains about 220 videotaped lectures and 
30 audio cassettes. 


The first courses in the reading of plume opacity were held in the Quebec 
and Northwest regional offices of the Environmental Protection Service during the review 
period. Ninety enforcement officers were certified. Courses will be held at six-month 
intervals for recertification. 


Publications 


The Air Pollution Control Directorate edits, publishes and distributes the 
scientific and technical reports produced by its staff and consultants. During the review 
period 30 reports in four categories were published. Normal distribution is about 600 
copies of each report. The clientele includes foreign governments, international 
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organizations, universities, industries, involved members of the public, federal, 
provincial and municipal government departments. 


Regulations , 


ERS 


The reports published during the review period were the following: 


(Apa 48 


EPS 1-AP-75-3 


Codes and Protocols Series 


Standard Reference Methods for Source Testing: 
Measurement of Emissions of Sulphur Dioxide from 
Stationary Sources 


The Clean Air Act — Regulations and Guidelines. 
Compilation 1 (Oct. 1973 - May 1975) 


Policy and Planning Series 


EPS 
EPS 


ELS 


2 Apa 7a 
2 AP 74a 


2-AP-75-1 


Canada’s Motor Vehicle Pollution Control Program 


Le programme canadien de contrdle de la pollution 
des véhicules automobiles 


Canada’s Air Pollution Control Program 


Economic and Technical Review Series 


ERS 


EPS 


ERS 


ERS 


EPS 


EES 


ERS 


Surveillance Series 


EPS 


EPS 5—-AP-75-12 


3-AP-74-2 


S32 AP= 74-6 


3-AP-75-1 


3-AP-75-2 


3-AP-75-3 


3-AP-75-4 


3-AP-76-1 


5-AP-75-1 


Air Pollution Emissions and Control Technology . 
Asphalt Paving Industry 


Air Pollution Emissions and Control Technology . 
Metallurgical Coke Manufacturing Industry 


Air Pollution Aspects of Odorous Substances. 
A Literature Survey 


An Annotated Bibliography of Canadian Air 
Pollution Literature 


Air Pollution Emissions and Control Technology . 
Secondary Lead Smelter and Allied Industries 


Control Technology for the Utilization and 
Disposal of Wood Residue 


National Inventory of Sources and Emissions of 
Manganese, Fluoride and Vanadium. Summary of 
Emissions for 1972 


National Air Pollution Surveillance Monthly 
Summaries for the year 1974, January to December 
inclusive 
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EPS 5-AP-76-1 to National Air Pollution Surveillance Monthly 
EPS 5-AP-76-6 Summaries for the year 1975, January to June 
inclusive 


NATIONAL AIR QUALITY OBJECTIVES 


General 


National Air Quality Objectives are designed to protect public health and 
welfare by setting limits on levels of contaminants in the air. The Clean Air Act makes 
provision for three levels of air quality objectives: ‘desirable’. ‘acceptable’, and 
‘tolerable’, for each major air pollutant. 


The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibility, personal 
comfort and well-being. It represents the realistic objective today for all parts of Canada. 
When this level is exceeded, control action by a regulatory agency is indicated. 


The maximum desirable level defines the ultimate goal for air quality and 
provides a basis for an antidegradation policy for the unpolluted parts of the country and 
for the continuing development of control technology. 


The maximum tolerable level denotes a concentration of an air contaminant 
that requires abatement without delay to avoid further deterioration to an air quality that 
endangers the prevailing life-style or, ultimately, to an air quality that poses a 
substantial risk to public health. 


National Air Quality Objectives prescribed to date by the Governor in 
Council and published in the Canada Gazette are shown in Table 9. 


It is acknowledged that the effects of sulphur dioxide, carbon monoxide, 
suspended particulate matter and oxidants on public health and welfare are not 
necessarily understood to the extent considered desirable. As more information on the 
effects of these and other air pollutants becomes available, the National Air Quality 
Objectives will be revised accordingly. 


NATIONAL EMISSION GUIDELINES 


General 


Under Section 8 of the Clean Air Act provision is made for the 
promulgation of National Emission Guidelines. These are now being developed for 
various industry sectors. The purpose of these guidelines is to specify levels of emissions 
of air contaminants that reflect the application, to the industrial processes involved, of 
best operating practices and best practicable technology in air pollution control. The 
adoption of these guidelines by appropriate regulatory agencies will result in significant 
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TABLE 9 NATIONAL AIR QUALITY OBJECTIVES 
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Air contaminant 


Maximum acceptable 
level 


Maximum desirable 
level 
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Sulphur dioxide 


Suspended particulate 
matter 


Carbon monoxide 


Oxidants (ozone) 


Nitrogen dioxide 


60 pg/m3 (0.02 ppm) 
Annual arithmetic mean 
300 pg/m3 (0.11 ppm) 
Average concentration 
over a 24-h period 


900 pg/m3 (0.34 ppm) 
Average concentration 
over a 1-h period 


70 pg/m3 
Annual geometric mean 


120 pg/m3 
Average concentration 
over a 24-h period 


15 mg/m3 (13 ppm) 
Average concentration 
over an 8-h period 


35 mg/m? (30 ppm) 
Average concentration 
over a 1-h period 


30 pg/m3 (0.015 ppm) 
Annual arithmetic mean 


50 »g/m3 (0.025 ppm) 
Average concentration 
over a 24-h period 


160 »g/m3 (0.08 ppm) 
Average concentration 
over a 1-h period 


100 pg/m3 (0.055 ppm) 
Annual arithmetic mean 


200 p»g/m3 (0.11 ppm) 
Average concentration 
over a 24-h period 


400 y»g/m3 (0.22 ppm) 
Average concentration 
over a 1-h period 


30 pg/m3 (0.01 ppm) 
Annual arithmetic mean 
150 pg/m3 (0.06 ppm) 
Average concentration 
over a 24-h period 


450 pg/m3 (0.17 ppm) 
Average concentration 
over a 1-h period 


60 pg/m3 
Annual geometric mean 


6 mg/m3 (5 ppm) 
Average concentration 
over an 8-h period 


15 mg/m3 (13° ppm) 
Average concentration 
over a 1-h period 


30 p»g/m3 (0.015 ppm) 
Average concentration 
over a 24-h period 


100 »g/m3 (0.05 ppm) 
Average concentration 
over a 1-h period 


60 »g/m3 (0.033 ppm) 
Annual arithmetic mean 
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reductions in emissions of air contaminants and thus prevent deterioration of air quality 
on a national basis. The guidelines also establish the minimum standards required for 
all works, businesses and undertakings involving the federa! government. 


The guidelines are published in a form that allows their ready adoption by 
regulatory agencies, in particular provincial air pollution control agencies, as minimum 
standards for industry located within their jurisdiction. It is recognized that local 
conditions, such as topography or density of industrial development, may necessitate 
the adoption of more stringent environmental requirements. 


Asphalt Paving Industry 


Asphalt paving plants produce asphalt concrete by heating and drying 
aggregate and mixing it with asphalt cement. National emission guidelines were 
published in the Canada Gazette Part | on April 5, 1975, specifying the quantities 
above which particulate matter should not be emitted into the ambient air from these 
plants. Particulate emission limits were set at 0.3 g per normal cubic metre (or 0.10 
grain per standard cubic foot) and plume opacity of 20%. The guidelines were 
developed in cooperation with the provinces and the asphalt paving industry. 


There are approximately 350 asphalt plants in Canada with an annual 
production exceeding 14.5 million tons of paving asphalt valued at $116 million. 
Implementation of the guidelines on a national basis would reduce the emissions of 
particulate matter from asphalt paving plants to about 600 tons per year, from an 
estimated 60 OOO tons per year, based on 1975 figures. 


Coke Oven Industry 


National emission guidelines for the coke oven industry, developed jointly 
by the federal and provincial governments together with industry representatives, were 
published in the Canada Gazette Part |! on May 31, 1975. 


Almost all coking coal consumption in Canada is directly related to the 
primary production of iron and steel. Metallurgical coke manufacturing is, therefore, 
directly geared to the growth of the Canadian steel industry. Because most of the 
coke-making plants in Canada are located in industrial or residential communities, the 
industry has been prompted to reduce particulate and sulphur dioxide emissions to 
acceptable levels. 


About 1700 Ib of coke are burned to produce one ton of iron. Reported 
atmospheric emissions of particulate matter and sulphur dioxide from the production of 
coke in Canada during 1972 were 8863 and 19 556 tons respectively (Table 10) and 
estimated emissions for 1975 were 8816 and 26 093 tons respectively. 


The emission limits were set at 2.6 lb of sulphur dioxide and 1 Ib of 
particulate matter for each ton of dry coke produced. In detail, the limits are: 
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100 grams of particulate matter per metric ton of dry coke 
produced (or 0.20 Ib (avdp.) per short ton), for the charging 
operation; 


0.046 gram of particulate matter per normal cubic metre (or 0.020 
grain per standard cubic foot), measured dry and undiluted, for the 
exhaust gases downstream of the gas-cleaning equipment, for the 
pushing operation; 


50 grams of particulate matter per metric ton of dry coke produced 
(or 0.10 Ib (avdp.) per short ton) for the quenching operation; 


0.046 gram of particulate matter per normal cubic metre (or 0.020 
grain per standard cubic foot), measured dry and undiluted, for the 
exhaust gases downstream of the gas-cleaning equipment, for the 
Operations involved in the crushing and screening of coal and 
coke; 


0.069 gram of particulate matter per normal cubic metre (or 0.030 
grain per standard cubic foot), measured dry and undiluted, for the 
exhaust gases from the battery stack(s) 


1300 grams of sulphur dioxide per metric ton of dry coke produced 
(or 2.60 Ib (avdp.) per short ton) (which is equivalent to a hydrogen 
sulphide content in the coke oven gas of 50 grains per 100 
standard cubic feet), from the combustion of the coke oven gas. 


Installation of pollution control equipment and changes in operating 


Arctic Mining 


practice or technology, scheduled by the Canadian coke-making industry for 1975 and 
later, are expected to reduce particulate and sulphur dioxide emissions from this industry 
to a small fraction of the total now emitted. Modifications to meet the guideline levels 
would reduce total emissions by almost 70%. 


Emission guidelines for arctic mining operations have been completed and 


will be published in the new fiscal year. 


Other Industry Sectors 


National emission guidelines now being developed for other industry 


sectors are listed below in the approximate order in which their completion is 


Natural gas processing industry 
Thermal power generation industry 
Petroleum refining industry 
Incineration 

Ferrous foundry industry 
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Pulp and paper industry 
Iron and steel industry 
Nonferrous smelting industry 
Ferro—alloy industry 
Chlor—alkali industry 


TABLE 10 REPORTED AND ESTIMATED PARTICULATE AND SULPHUR 
DIOXIDE EMISSIONS FOR 1972 AND 1975 FROM THE 
CANADIAN METALLURGICAL COKE MANUFACTURING INDUSTRY! 


Tons 
Emission 
rate 
No. of Coke (Ib/ton 

Year Region plants production Emission Total of coke) 

PARTICULATE 

eyez Ontario 3 4 370 056 7 2022 8 863 3. 

Others 4 PiNO 263 1 841 un 

19752 Ontario 3 Dn oe OU pee be! 8 816 23 

Others 4 1 090 OOO 2 902 Dis 
SULPHUR DIOXIDE3 
1972 Ontario 3 4 370 056 152897 198556 743 
Others 4 flor 263 3659 10:92 
19752 Ontario 3 5aii951-000 198102 26 093 7.34 
Others 4 1 090 OOO 60991 M2828 

1 Based on normal operations from data reported in Air Pollution Control Directorate 
Questionnaire, 1973, from 7 plants. 

2 Estimated from expected air pollution control equipment expenditures and 
changes in operating practice or technology at Canadian coke plants for the period 
197:3-7'5: 

3 Total sulphur dioxide released because of coke oven gas use throughout the steel 


and coke complex. 
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NATIONAL EMISSION STANDARDS 


General 


Section 7 of the Clean Air Act empowers the Governor in Council to 
prescribe National Emission Standards for air contaminants which constitute a 
significant danger to human health. National emission inventories of such contaminants 
are essential to this activity and are reported under Surveillance Activities. 
Socioeconomic analyses are usually done in conjunction with this activity. The Air 
Pollution Control Directorate consults with the Health Protection Branch of Health and 
Welfare Canada to obtain recommendations on the potential health hazards of such 
contaminants. This year, Health and Welfare Canada advised that it would be prudent 
to control atmospheric emissions of vinyl chloride and arsenic to minimize the danger 
to public health. Accordingly, work proceeded on the development of regulations for 
these contaminants. Health and Welfare Canada had previously made similar 
recommendations for lead, mercury and asbestos. 


Secondary Lead Smelters 


During normal operations, secondary lead smelters produce emissions of 
particulate matter containing high levels of lead. Control technology is available to 
capture most of these particulate emissions. National Emission Standards Regulations 
for Secondary Lead Smelters were completed during the review period and will be 
announced in Part | of the Canada Gazette in the 1976-77 fiscal year. 


Asbestos Mining and Milling 


Approximately 95% of asbestos emissions to the ambient air arise from 
asbestos mining and milling operations. Control technology is available to provide a high 
degree of containment for emissions from these sources. Proposed National Emission 
Standard Regulations for this industry were developed and published in Part | of the 
Canada Gazette on December 13, 1975. The regulations were based on 
recommendations from a task force of representatives of the federal and provincial 
governments and the asbestos mining and milling industry. 


In these regulations, the concentration of asbestos fibre in emissions from 
primary mining and milling operations is limited to a maximum of two asbestos fibres 
per cubic centimetre for the crushing, drying and milling operations and dry rock 
storage. These are the major sources covered under the proposed regulations. 
Developmental work is continuing for other mining and milling sources. Asbestos 
emissions from the manufacturing sector of the industry are not included. They will be 
the subject of a separate future regulation. 


Mercury 


Plants producing chlorine and caustic soda by a mercury cell process emit 
significant amounts of mercury to the atmosphere during their operations. A regulation 
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has been developed which will limit the amount of mercury emitted to the ambient air 
from mercury cell chlor-alkali plants. The regulation will be published in the 1976-77 
fiscal year. 


Arsenic 


The major source of atmospheric emissions of arsenic has been identified 
as the metallurgical industry. Work on the background documents required to develop 
a regulation for arsenic emissions from this industry was started during the review 
period. 


Vinyl Chloride 


During the manufacture of vinyl chloride monomer and polyvinyl chloride, 
vinyl chloride is emitted to the ambient air. A state-of-the-art review of the emissions 
and the available control technology was completed during the review period. Work is 
proceeding to determine appropriate limits for a vinyl chloride emissions standard 
regulation. 


Asbestos 


In the manufacture of caustic by the diaphragm cell process, asbestos fibres 
may be released into the ambient air from the asbestos filters used in the process. During 
the review period, a draft regulation for these asbestos emissions was completed. 


INSPECTORS AND ANALYSTS 


Under Section 27 of the Clean Air Act the Minister may appoint any person 
to act as inspector or analyst for the purpose of enforcing regulations promulgated under 
the Act. In 1975-76, eight inspectors were designated. The training of these personnel 
for their enforcement duties was begun during this review period. 


FEDERAL ACTIVITIES PROTECTION 


General 


The federal government's conduct of its own activities, as perceived by the 
public, has a powerful potential to work for or against the endeavours of the government 
in its role as a leader in environmental protection. Environment Canada has direct 
responsibility for ensuring that the federal government minimizes adverse environmental 
effects from all of its works, undertakings and businesses. Policies concerning these 
operations have been developed and include: 


setting exemplary and comprehensive standards, guidelines and 
codes of good practice based on the best practicable technology for 
pollution control and protection of the environment; 
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- compiling an inventory of pollution problems associated with 
existing federal sources and activities; 


- defining, through engineering investigations, all factors and 
circumstances pertinent to existing pollution problems and 
developing courses of remedial action and design concepts in 
consultation with operator departments and other departments with 
jurisdiction for environmental protection and with the provinces; 


- recommending, in consultation with other government 
departments, government-wide project priorities and allocations on 
an annual basis for cleaning up existing pollution; 


- arranging for or providing advice, assistance, and review of plans 
during design and construction phases; 


~ screening all new government facilities and activities for potential 
adverse effects on the environment; 


. reviewing and assessing new projects to ensure that proper and 
adequate environmental control measures are provided; 


- making measurements for surveillance and monitoring to ensure 
compliance with established environmental standards, guidelines, 
and codes of good practice; 


- assessing the operations of crown corporations to ensure that they 
meet industrial standards as promulgated under the Clean Air 
Act; 


- consulting with those departments and agencies responsible for 
environmental legislation to ensure the development of consistent 
federal regulations and requirements for pollution control, 
environmental protection and energy conservation; and 


- assisting in the instruction of other government departments in the 
methods of implementing the Codes and Guidelines for Federal 
Facilities. 


A guide is being developed for use by government departments in 
assessing the environmental consequences of proposed projects. The guide incorporates 
a screening system, which is the first phase in the evaluation process, to determine a 
project’s level of environmental impact. Although each government department is 
responsible for environmental impact evaluation, the guide emphasizes that 
Environment Canada has the technical expertise available to assist government 
departments in fulfilling this responsibility. 


In its pollution control programs, the federal government emphasizes 
leadership through a positive approach to the prevention, control and abatement of 
environmental pollution from federal activities. In this way,considerable leverage is 
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exerted on other public agencies and on the private sector to examine their own 
responsibilities in establishing measures for pollution control. The onus has been placed 
on Environment Canada to ensure consistency and effectiveness in the planning and 
implementation of the required programs. This includes identifying environmental 
problems, remedies, priorities, and monitoring. Examples of the types of projects 
managed under this program are given below. 


Heat Recovery Incinerators at Toronto International Airport 


The use of heat recovery incinerators at Toronto International Airport has 
been assessed and design studies are in progress. The concept involves on-site modular 
controlled air incinerators with boilers. The release of pollutants to the environment is 
minimized and energy from the waste is recovered as hot water for use at the airport. 
The concept is being studied for use at Halifax International Airport, CFB Petawawa, CFB 
Downsview and the CNR Transcona Yard. 


Solid Waste-Sewage Incinerator at the Bedford Institute 


A solid waste-sewage incinerator was installed and tested at the Bedford 
Institute of Oceanography to assess its practicability for use on federal vessels and in 
the Arctic. In connection with the control of pollution from federal vessels, a subgroup 
of the Interdepartmental Vessel Working Group was formed to investigate means of 
minimizing pollution from these vessels. 


Air Pollution Assessment Studies 


Air pollution assessment studies were completed for various federal 
facilities including the heating plant in Moose Factory, the Canadian Grain Elevator in 
Edmonton and the Agriculture Canada incinerator in Hull. Assessment studies were also 
done as part of a Royal Military College study of energy sources at all military 
installations. 


Development of Guidelines 


The following guidelines are being developed and will be completed 
shortly: 


Guidelines Applicable to Incinerators at Federal Facilities 

Guidelines Applicable to Boilers at Federal Facilities 

Guidelines for the Monitoring and Surveillance of Pollution 
Control at Federal Establishments 


Other Projects 


The guidelines being prepared for boilers at federal facilities will propose 
a limit on emissions of sulphur dioxide. The installation of a sulphur dioxide scrubber 
is being investigated to demonstrate an alternative to fuel switching. 
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TECHNICAL AND ADVISORY SERVICES 


The Environmental Protection Service continued to provide advice and 
assistance in those areas of air pollution control where its scientific and technical staff 
have developed unique specialized skills and knowledge. During the review period, 
technical assistance and advice were provided to other federal departments, provincial 
and municipal agencies, universities and industry. For example, assistance was 
provided to the Department of External Affairs and the Province of Saskatchewan during 
negotiations with the State Department of the United States and the State of Montana 
concerning the possibility of transboundary air pollution from the proposed Poplar River 
thermal generating station. Among other advisory or technical services provided 
were: 


- provision of advice to the Department of Public Works and the 
Ontario Regional Office of the Environmental Protection Service 1n 
the Ottawa Master Plan Study; 


- coordination and participation in the monitoring of the stack at the 
Ashbridge Bay sewage waste incinerator, Toronto; 


- provision of advice on the burning in a cement kiln of chlorinated 
hydrocarbons and tar sand coke from the Great Canadian Oil Sands 
Company Limited; 


- provision of comments to the National Energy Board hearing into 
the export of power by Ontario Hydro; 


- provision of advice to the Pacific Regional Office of the 
Environmental Protection Service in the preparation of an 
assessment of British Columbia WHydro’s preliminary impact 
assessment of the proposed Hat Creek thermal generating 
station; 


- provision of technical advice and assistance to regional laboratories 
of the Environmental Protection Service and others on specialized 
analytical techniques such as atomic absorption 
spectrophotometry; 


- review of environmental impact assessment documents prepared 
for the 125 OOO barrel/day synthetic crude oil project proposed for 
startup in 1978 in the Athabasca Tar Sands area; 


- participation with the Province of Alberta in a review of air pollution 
control technology applicable to the Syncrude project; 


~ provision of technical advice to the Pollution Control Board inquiry 
into the pollution control objectives for the forest products industry 
of British Columbia; 
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- provision of advice and technical assistance to the Cooperative 
Pollution Abatement Research (CPAR) programs for the pulp and 
paper industry; 


- participation in the technical assessment of a fluoride pollution 
problem in Newfoundland; 


- provision of technical advice to the Province of Saskatchewan in the 
development of regulations to control emissions from potash 
plants; 


- provision of assistance to the Province of Manitoba in a series of 
Clean Environment Commission hearings regarding a nonferrous 
smelter in Thompson, Manitoba; 


- participation in international standards committee work to ensure 
international uniformity of analytical methods; 


- provision of technical advice to industry relative to potentially useful 
technology transfers for air pollution control; and 


- support of the work of professional societies engaged in air pollution 
control. 


REGULATION OF FUELS AND FUEL ADDITIVES 


Sections 22 through 26 of the Clean Air Act provide for the regulation of 
fuel composition and fuel additives to reduce emissions of air pollutants when fuels are 
burned. During the review period, a state-of-the-art report was prepared on fuels and 
fuel additives. This study, with information gathered in surveys of the fuel processing 
industries, will permit the development of regulations which can limit: 


a) fuel composition 
b) impurity content of fuels 
c) additives that can be used in fuels 


To date, studies have been confined to petroleum fuels. In later reporting 
periods, natural gas and coal will be examined. 


Lead-Free Gasoline Program 


During the review period, 3535 samples of lead-free gasoline were tested 
under the national monitoring program. Sixty samples were found to exceed the 
allowable concentration of 0.06 gram of lead per imperial gallon of lead-free gasoline. 
Immediate corrective action was taken by the gasoline marketing companies. A 
consignment of gasoline fuel was seized in Saskatchewan when a gross contamination 
was detected. The alleged violator took prompt action to replace the contaminated 
fuel. 
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Leaded Gasoline Program 


Refineries have been submitting quarterly reports to Environment Canada 
since September 1974 on the quantities of lead being added to gasolines at each 
refinery. In 1975, about 35 million pounds of lead were added to the premium and 
regular gasoline production. This is equivalent to an average lead concentration of 2.15 
grams per imperial gallon. Effective January 1, 1976, the maximum lead content 
allowable in leaded gasoline is 3.5 grams per imperial gallon. 


MOBILE SOURCES 


General 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. Other federal acts provide the authority to 
regulate these sources. The Clean Air Act does, however, address itself to mobile as well 
as Stationary sources under its general provisions for air quality objectives, air quality 
monitoring and surveillance, fuel composition regulations, and federal-provincial 
cooperative programs. 


With the passage of the Motor Vehicle Safety Act, the federal government 
initiated a program to combat air pollution from all new motor vehicles manufactured 
in or imported into Canada starting with the 1971 model year. Transport Canada was 
made responsible for the administration of the Motor Vehicle Emissions Regulations and 
Environment Canada for the execution of the required compliance testing and the 
provision of technical advisory services in support of the regulations. 


The mobile source programs conducted by Environment Canada and in 
cooperation with other government agencies and industry provide technical test data for 
setting future emission standards and for reducing air pollution caused by in-use motor 
vehicles. These programs investigate the effects on emissions of the Canadian climate, 
of basic engine characteristics and fuels, of maintenance and driving habits, of variabies 
in test equipment and procedures, and of commercial fleet operations. Scientific studies 
and evaluations include new power sources such as turbine and diesel, alternate fuels 
such as hydrogen and propane, inventions and test instruments. A fleet of eight test 
vehicles is maintained for these programs. 


Compliance Monitoring Program 


Automobile manufacturers are required to certify that new motor vehicles 
offered for sale in Canada conform to current emission standards. The federal 
government's compliance monitoring program is designed to ensure that emission rates 
from new automobiles do not exceed those standards. 


Each model year, approximately 50 new motor vehicles representing the 
most popular makes, models and engine families and family combinations sold in 
Canada are tested for compliance with the emission standards. This work includes test 
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driving a total of 400 O00 miles on a prescribed urban-rural route in the Ottawa area 
and performing 350 emission tests. Complete servicing and maintenance of each 
vehicle is done by the Emission Testing Laboratory of the Technology Development 
Branch. 


Cold Weather Programs 


This continuing program was started in November 1972 to determine the 
effects of the Canadian climate on emissions. Under this program, a fleet of 12 vehicles 
undergoes daily conditioning and emission testing (CVS-CH test procedure) at ambient 
temperatures in the range -1 O°to 6OF. Fifteen percent of the tests are done at baseline 
conditions (68°-86°F) on a rotational basis for comparison. Data from about 250 tests 
on vehicles equipped with different emission control systems indicated that emission 
levels increase substantially as temperature decreases. For example, at -10°F the levels 
can be as much as 150% higher, and at 20°F, 100% higher than baseline results. 


Motor Vehicle Air Pollutant Inventory 


Data from earlier surveys of truck and taxi activities in urban areas were 
incorporated into a new motor vehicle air pollutant inventory that is used to evaluate 
emission control strategies in major Canadian cities. To improve and update private 
motor vehicle statistics, a questionnaire was developed and sent to a small sample of 
vehicle owners in Toronto, Montreal, Vancouver, Edmonton, Calgary, Quebec City, 
Ottawa and Hull. The results of this survey will be published shortly. The data gathered 
in these studies and outputs from the model have been extensively used to evaluate the 
impact of motor vehicles in urban areas. 


< 
Control and Abatement of Air Pollution from Motor Vehicles 


Emission Standards. To achieve significant emission reductions at low cost 
the federal government, in the past, followed the policy of paralleling United States’ 
motor vehicle emission regulations. As a result, by meeting standards of 3.4, 3.9, and 
3.0 grams per mile (CVS-CH test procedure) for hydrocarbons, carbon monoxide and 
oxides of nitgrgen, respectively, 1973 and 1974 model year cars were emitting only 
about one-third as much as uncontrolled vehicles. The Canadian Standards for 1975 
were established at 2.0, 2.5, and 3.1 grams per mile (CVS-CH test procedure) for 
hydrocarbons, carbon monoxide and oxides of nitrogen respectively. These standards, 
which lead to a reduction in emissions of about 72% from uncontrolled values, will 
remain the same through the 1980 model year. Corresponding United States’ standards 
for 1975-76 require about 82% control. A proposed new standard limiting carbon 
monoxide emissions from idling motor vehicles, for application to cars of the 1978 and 
later model years, was announced. To facilitate the tuning of motor vehicles with respect 
to emissions, new labelling requirements are being considered. 


Annual Vehicle Inspections. Although the control of emissions from in-use 
motor vehicles is outside federal jurisdiction, the dramatic increase in emissions from 
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badly maintained vehicles is of great concern. A continuing program to review and 
evaluate compulsory emission inspection systems used in Canada, the United States, 
and several European countries has been started. The Air Pollution Control Directorate 
has proposed tentative guidelines for provincial and municipal motor vehicle inspection 
programs. These programs will be coordinated with the Ministry of Transport’s feasibility 
study on annual safety inspections. Extensive advice continued to be given to the 
Quebec government to assist them in developing an inspection program. The Emission 
Testing Laboratory continued to perform emission tests to determine effects of 
maintenance on vehicle emissions and to evaluate test equipment that could be used 
in these inspections. A program was designed in cooperation with taxi companies in the 
Ottawa-Hull area to determine the emissions from a fleet of vehicles throughout their 
lifetime. 


ATMOSPHERIC ENVIRONMENT SERVICE 


General 


The Atmospheric Environment Service has an active research program in 
support of air pollution control agencies and provides a wide range of meteorological 
information and consultation to federal and provincial agencies. The Service also 
participates in international activities concerned with air quality. Resources expended 
by the Service on its air quality program during the review period were 68 man years 
and $2.8 million. 


Atmospheric Chemistry Studies 


Trace substances from the atmosphere are deposited on the earth’s surface 
in gaseous and particulate form by the scavenging action of precipitation and by fallout. 
More emphasis has been placed on research to assess the relative importance of these 
deposition processes under various combinations of atmospheric concentrations, surface 
characteristics and meteorological conditions. Deposition in precipitation appears to be 
the most important single contributor in many cases and field work this year was largely 
confined to precipitation chemistry. A field test of automatic precipitation collectors and 
a comparison of precipitation-only and bulk (precipitation plus dry dustfall) collectors 
was finished. The Service’s precipitation chemistry network is being expanded to permit 
the investigation of regional differences in the wet deposition of trace substances in 
Canada. 


The rate of oxidation of sulphur dioxide to sulphuric acid and sulphates has 
been studied at Sudbury using an aircraft to collect samples. Samples of the acid and 
particulates were collected on glass fibre filters while sulphur dioxide was trapped on 
chemically impregnated filter papers. Sulphur dioxide oxidation rates were found to be 
approximately 1%/h. 


During sunny days in the Toronto area, a pale but distinctive orange-brown 
haze often develops. This phenomenon is most frequently seen in the summer but 
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occasionally appears at other times of the year. The Chemistry Division is studying the 
brown haze and its formation to determine whether it is photochemical in nature and 
whether it can be correlated with meteorological conditions. The Division is attempting 
to evaluate the transport of pollutants into Toronto and the movements of locally 
generated pollutants in the Toronto area. It is possible that pollutants originating 
elsewhere may contribute more to the formation of the brown haze than pollutants 
generated in the Toronto area itself. 


Trace substances in the stratosphere are also being studied by the Service. 
Under Project STRATOPROBE, three high-altitude research balloon flights were 
completed in Saskatchewan. Data on the concentration of a number of gases were 
collected simultaneously and support results obtained at Fort Churchill in 1974. These 
measurements provide important information on the role of the ozone balance in the 
stratosphere. They also show that freons from aerosol sprays and refrigerators are being 
transported into the stratosphere where they are photodissociated by ultraviolet light. 


Dispersion Studies 


During 1975, work continued on several important aspects of the local and 
regional dispersion, transport and deposition of pollutants. 


Research continued into dispersion from tall stacks, using the plume from 
the Sudbury 480-metre chimney as a test case. A variety of techniques were used to 
permit the quantitative evaluation of the differences in behaviour of this plume from 
those of the more ‘classical’ type of dispersion from lower stacks. 


Dry and wet pollutant deposition mechanisms were investigated and plans 
for a 40-station Canadian precipitation sampling network were developed. 


In response to the increasing concern about long-range transport of air 
pollutants, the Service is taking the lead in developing a departmental plan to 
investigate this problem in eastern Canada. Plans for the first pilot study of long-range 
transport were completed during the review period. This study, on sulphates, will be 
done in August 1976. 


Several techniques for the remote sensing of pollutants and relevant 
meteorological parameters are being developed and evaluated. A contract to refine the 
Service's prototype minisonde was completed and the instrument is now commercially 
available from a Canadian company. Other techniques tested during the review period 
include the use of a correlation spectrometer for sulphur dioxide monitoring, Lidar 
monitoring of particulates, acoustic sounding and a special minisonde temperature 
sensor. : 


The Service is using computers to model the boundary layer so that urban 
and regional air quality predictions can be made. Existing urban and regional models 
are being assessed to determine their applicability to Canadian conditions. These models 
will be modified or new ones developed as appropriate. 
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Additional field work in Edmonton and Montreal on dispersion in urban 
atmospheres was delayed because of resource restraints. A contract was let to 
l'Université de Québec a Montréal to perform detailed analyses of data on the sulphur 
dioxide concentrations over Montreal, collected by helicopter several years ago. A field 


study at the Strait of Canso was completed and the data are being used to develop a 
regional dispersion model for that area. 


The Service has a major role in the Alberta Oil Sands Environmental 
Research Program. During 1975 plans were finalized for an extensive meteorological 
monitoring system to complement the air quality monitoring system being installed by 
Alberta Environment. A major observational study was done in cooperation with Alberta 
Environment in March 1976. Several monitoring systems were used simultaneously to 
obtain information on small time and space scales. The systems included minisondes, 
a tethersonde, acoustic radar, plume photography, airborne plume sampling and 
ground-based and airborne correlation spectrometer measurements. 


Cause-Effect Criteria 


As part of the Saint John Regional Study, an assessment of the impact of 
air pollution on ecosystems is continuing, using lichens as sensitive indicators. An Index 
of Atmospheric Purity based on species frequency, distribution and coverage is being 
developed. Samples of lichens are being analyzed for atmospheric pollutants such as 
sulphur and heavy metals. 


At the request of the New Brunswick Department of Fisheries and the 
Environment, a fumigation episode in Saint John, New Brunswick was evaluated in 
terms of vegetation damage. Extensive plant damage was characterized and related to 
sulphur dioxide emissions from two possible local emission sources. 


A contract was let to the University of Guelph to derive air quality criteria 
for agricultural crops under various meteorological conditions. 


Studies to establish the effects of air pollutants on arctic vegetation under 
a range of meteorological conditions are continuing under contract. Species which grow 
in harsh arctic climates may have ditterent responses to the same burden of air pollution 
from species found in more southern regions. 


Information and Consultation 


In recent years, the Service has received increasing numbers of requests 
for advice from federal and provincial agencies, particularly with respect to 
environmental impact assessments. A small group has been established to provide 
advice on the air quality aspects of environmental assessments. A Canadian 
climatological study of poor ventilation conditions was completed using data collected 
for four years from 46 upper-air stations in Canada and the United States. For each 
station, the frequencies of occurrence and mean values for several pollution-potential 
indicators, including mixing height, wind speed and ventilation coefficient, were 
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recorded and stored on microfiche. These tables provide first approximations of the air 
quality impact of emissions at given locations. Caution must be exercised in 
interpolating results in areas with highly variable topography such as mountains and 
coastlines. 


Several major air quality impact studies were completed during the review 
period. At the request of the Environmental Protection Service, studies were done on 
a proposed power plant at Poplar River, Saskatchewan, for renewal of the INCO 
Thompson, Manitoba permit, and on the Syncrude Oil Sands plant. The methodology 
for these studies is now well established and a manual is being prepared which, with 
the tables referred to above, will facilitate future research. 


There has been a growing demand for advice and document review related 
to a wide range of environmental problems and associated topics including energy, 
transportation, agriculture and arctic development. 


Monitoring 


Ten stations are now being operated at rural and remote locations across 
Canada as part of the global air quality monitoring network of the World Meteorological 
Organization (Figure 3). The objective is to develop long-term records on background 
atmospheric composition. Special emphasis is placed on those constituents which may 
influence climate. All stations measure atmospheric turbidity and collect precipitation 
samples for subsequent chemical analysis. During 1975, Alert, Northwest Territories 
and Sable Island were extensively tested for suitability as carbon dioxide sampling sites, 
using a transportable carbon dioxide analysis system developed by the Service. Flask 
samples are now being obtained at both stations and analyzed for carbon dioxide 
concentrations by the Ocean Chemistry Division of Environment Canada in Victoria, 
British Columbia. A program to determine regional background levels of sulphur dioxide 
was started at the Service’s upper air station at Shelburne, Nova Scotia. 


A cooperative network of 22 tall towers ranging from 50 to 300 metres 
in height is coordinated by the Service. The network collects data on winds and 
temperature. Progress is being made towards placing instruments on the new CN Tower 
in Toronto to obtain data on the variation of temperature with height. 


Science Subvention Program 


During the review period a number of research programs were completed 
under the science subvention program and through direct research contracts. These 
activities fall into two broad categories: studies related to the physics and chemistry of 
the atmosphere, and studies related to the effects of meteorological conditions and air 
quality on water, soil and vegetation. Information from the second category of activities 
is used in assessing the applicability of cause-effect criteria to Canadian conditions. 
These criteria are then used in the establishment of national air quality objectives. 
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International 


Scientists of the Service continued to. participate in various 
intergovernmental groups and international organizations involved in studies on topics 
such as the long-range transport of pollutants (OECD Working Group), multiple-source 
modelling of urban pollution (NATO/CCMS Working Group), environmental monitoring 
and assessment (WMO Working Group; International Congress of Scientific Unions), 
climatic change and the assessment of human activities as a change-forcing mechanism 
(WMO Working Groups; Global Atmospheric Research Program) and the input of 
airborne material to receptor surfaces (IUC Study of the Upper Great Lakes; WMO 
Rapporteur on Plant Injury by Air Pollution). Such international contacts provided an 
exchange of information on a wide variety of air pollution problems. 


The Service cosponsored an international workshop: ‘‘First Specialty 
Symposium on the Atmospheric Contribution to the Chemistry of Lake Waters’’. The 
Proceedings were published by the International Association for Great Lakes Research. 
The Service hosted a WMO expert meeting on wet and dry deposition. The purpose was 
to exchange information on general developments in wet and dry deposition monitoring 
and to prepare a report for WMO’'s background pollution stations on the best available 
monitoring techniques. 
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FIGURE 3 STATIONS DE MESURE DE LA POLLUTION ATMOSPHERIQUE DE 
L’'ORGANISATION METEOROLOGIQUE MONDIALE 
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FIGURE 2 RESEAU NATIONAL DE SURVEILLANCE DE LA POLLUTION ATMOSPHERIQUE (DECEMBRE 1975) 
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ete Minister Ministre 
Fisheries and Environment Canada  Péches et Environnement Canada 


His Excellency 
The Right Honourable Jules Léger 
Governor General and Commander-in-Chief of Canada 


May It Please Your Excellency: 


I have the honour herewith, for the information of Your Excellency and the 
Parliament of Canada, to present the Annual Report on the Clean Air Act for the 
fiscal year ended March 31, 1977. 


Respectfully submitted, ba o> 


‘famed 7 


Len Marchand 
Minister of State (Environment) 
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Deputy Minister Sous-ministre 
i te Fisheries and Environment Canada — Péches et Environnement Canada 


The Honourable Len Marchand 
Minister of State (Environment) 
Ottawa, Canada 


Dear Mr. Marchand: 


I have the honour to submit the Annual Report on the Clean Air Act for the 
fiscal year ended March 31, 1977. 


Respectfully submitted, 


‘Ss J.B. Seaborn 
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HIGHLIGHTS 
Air pollution. 


At times we can see it, feel it, smell it, taste it, cough as a result of it or 
even be brought to tears by it. At other times its presence is so unobtrusive to our 
senses we don't realize it is there. At all times, it adversely affects, in var ying 


degrees, our person and our environment. 


An insidious foe, it derives its strength from our growing industrialization, 
and our love affair with the automobile. To worsen matters, it is aided and abetted by 
factors beyond our control - like the weather - as well as those within our control — 


like the bottom line of a financial report reflecting the costs of control. 


But controlled it must be, if we value the quality of the air we breathe. 


And that's what this Clean Air Act Annual Report is all about. 


Air pollution control involves the highly technical work of scientists and 
engineers specializing in its various aspects. This report therefore leans to the 
technical side. Hence a sampling of the year's highlights is presented here in a highly 


condensed form. 


e The federal government is particularly concerned with substances deemed 
hazardous to health. So far lead, mercury, vinyl chloride, arsenic and asbestos have 
been named and the development of regulations for these is the top priority of the Air 
Pollution Control Directorate. This year, regulations for secondary lead smelters, 
asbestos mining and milling, and mercury cell chlor-alkali plants were published. The 
federal-provincial-industrial task forces which provided input to the development of 
these regulations also made progress on their contributions to the development of 
regulations to control atmospheric arsenic and vinyl chloride emissions from various 
industrial processes, and arsenic and mercury emissions from the primary metallurgical 


nonferrous industry. 


e To assist the provinces in undertaking appropriate control action, the 
Directorate develops industrial sector guidelines for other air pollutants. This year, 
the Directorate announced emission guidelines for Arctic mining operations. Their 
adoption as minimum standards could reduce particulate matter emissions by 80 


percent. 
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e With motor vehicles being a major source of urban air contamination, 
federal regulations play an important role in reducing tailpipe emissions. Some 


examples: 


- under a national monitoring program, 144 samples of lead-free gasoline 
out of 3688 exceeded the limits for lead. The marketing companies took immediate 
corrective action; 

- two consignments of gasoline, one in New Brunswick, the other in British 
Columbia, were seized under the leaded gasoline regulations when gross contamination 


was detected; 


- to protect catalytic converters from deactivation by lead, fuel tank filler 
inlets of cars with converters must be smaller than the pump nozzles used for leaded 
gasoline. A survey in Quebec revealed that of the 3507 nozzles checked at leaded 
gasoline pumps, 17.8 percent were small enough to circumvent the protective measure. 
Provincial authorities and the federal Department of Consumer and Corporate Affairs 


were notified and appropriate remedial action requested; 


- car manufacturers must certify that their new cars sold in Canada 
conform to federal emission standards. To ensure compliance, about 50 new 
representative vehicles were used in more than 350 emission tests under controlled 


driving conditions during the fiscal year. 


e To identify control needs, the Air Pollution Control Directorate seeks 
detailed information on emissions of air pollutants through specific pollutant 
inventories. Inventories have been finished for the five pollutants mentioned above 
and for zinc, cadmium, manganese, beryllium, fluoride and vanadian. All inventory 
information is stored in the Directorate's computerized National Emission Inventory 
System. Designed for Canadian conditions, the System serves as the central reference 


point for Canada's air pollutant emission records. 


e Federal and provincial air pollution contro! authorities investigated the 
presence of fluorides in both gaseous and particulate form on Cornwall Island in the St. 
Lawrence River. They found concentrations of fluorides in forage to be high and 


evidence of chronic fluorosis in livestock. The source of the pollution is an aluminum 
smelter in New York State. 
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e The National Air Pollution Surveillance (NAPS) network was expanded and 
improved. At the fiscal year-end it had 153 stations in 52 cities across Canada, with 
941 instruments monitoring the major air contaminants. Results were published as 
monthly and annual summaries, providing information vital for air pollution control 


planning and assessment of air quality trends. 


e Air pollution source testing took place at many industrial plants in 
Cooperation with provincial authorities. Testing ranged from lead emissions at a brick 
kiln burning waste lubrication oil in Nova Scotia to arsenic emissions at a gold roaster 
in the Northwest Territories. The purpose was to evaluate techniques and gather data 


for legislative requirements. 


e With the creation of the International Michigan-Ontario Air Pollution 
Board under the International Joint Commission in 1975, control programs in the 
transboundary area are now being jointly monitored. The Air Pollution Control 


Directorate provides the Board with the Canadian chairman and technical assistance. 


e Mercury emissions from chlor-alkali plants and asbestos emissions from 
mining and milling operations have been tagged by Health and Welfare Canada as 
health hazards to be controlled. As part of the control process, standard measuring 


techniques were required and these were completed. 
e During the year there were special studies on 


- sulphate concentrations at 33 stations in eastern Canada and 22 NAPS 
network stations to help assess the impact of long range transport of air pollutants 


within and into Canada; 


- sulphur dioxide concentrations in the ambient air at the proposed site for 


a new coal-fired power-generating station in Nova Scotia; 


- atmospheric mercury concentrations near chlor-alkali plants at Lebel-sur- 
Quévillon, Quebec, and Cornwall, Ontario to evaluate the contribution made by these 


plants to ambient air levels of mercury; 


- carbon monoxide concentrations in Whitehorse, Yukon, and at Lake 


Louise, Alberta to assess the impact of unusual winter climatic conditions on the 
ambient air levels of this pollutant. 
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e Financial aid was made available to industry on a cost-sharing basis to 
develop new technology for air pollution control. The first contract went to a British 
Columbia forest products company for a new type of scrubber to remove the salty 
smoke emitted from the burning waste of seawater-stored logs. If successful, it will 
have a wide application to other industries. The second contract went to a New 
Brunswick kraft pulp mill for a unique wet scrubber to remove both fine airborne 
particulates and odiferous sulphur compounds. This technique also has considerable 
potential for monetary benefits for the pulp and paper industry because it economizes 


the use of chemicals. 


e The separation and analysis of pollutants in a sample of air call for high 
technology. During the year, X-ray fluorescent methods, developed for the direct 
determination of pollutant concentrations, have proved particularly successful for 


arsenic and lead. 


e Keeping updated on the "state-of-the-art" in air pollution control requires 
sophisticated data-gathering methods and expertise. The Directorate has developed 
and now makes available such expertise. It has access to the U.S. Environmental 
Protection Agency's technical information system and handles all its Canadian 
enquiries. During the year, over 70 computerized searches were made for federal, 
provincial and municipal government agencies, and more than 2800 individual requests 


answered. The Directorate's microfiche library now holds 92 000 documents. 


e Air pollution control, like charity, begins at home and this applies 
especially to federal government activities. If it is to lead in environmental 
protection, the federal government must set a good example. The Environmental 
Protection Service prepared a guide and made its technical skills available to federal 
departments regarding the air pollution control aspects of their proposed projects. 
Installations which came under close scrutiny included boilers and incinerators, 
traditional polluting sources. As an example, waste oil was successfully burned, from 
an environmental viewpoint, in a CNR heating plant in Moncton. The technique is to 


be applied elsewhere. 


e In Alberta and British Columbia open-top trains carrying coal are now 
being subjected to coal-dust suppression treatment, thanks to successful field studies 


using a spray application of chemical binding agents. 
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e Reports were completed on the first intensive field study of the 


estimated impact of the Alberta oil sands development on the area's air quality. 


e Long range transport of air pollution has become a vexatious problem 
dramatically shown in the increase of acid precipitation and atmospheric haziness in 
eastern Canada. This is now the subject of an extensive study by departmental 
experts. A cross-Canada network of 40 special monitoring stations was installed to be 
operational in April 1977. Of related interest is the investigation into the dispersal 
characteristics of the plume from the world's highest stack, at Sudbury, Ontario. It 
included the collection of air samples from the smelter plume by helicopter-borne 
instruments to evaluate the oxidation of sulphur dioxide to sulphuric acid and 


sulphates. 


The foregoing, as stated, is only a sampling of the year's activities. For a 
full appreciation of the impact the Act is having nationally from the myriad of ongoing 


programs that emanate from it, the reader is referred to the main body of the report. 


INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This 
report, submitted in accordance with Section 41 of the Act, covers operations for the 
period ending March 31, 1977. 


The Clean Air Act provides the basis for the federal government's air 
pollution control activities and has three main objectives. The first and foremost is to 
protect the health of the public of Canada from air pollution. To this end, federal 
regulations are promulgated limiting the emission of hazardous pollutants such as lead, 
mercury, vinyl chloride, asbestos and arsenic. The second objective is to promote a 
uniform approach across Canada in the control of other pollutants. To achieve this and 
to provide appropriate leadership by the federal government, the Act enables the 
issuance of industrial sector guidelines aimed at preventing so-called "pollution 


havens", a matter that is of great concern to both federal and provincial authorities. 


The third objective is to make provision for the mechanisms and 
institutions needed to ensure that all measures to control air pollution can be taken. 
Of major significance is the recognition that provinces have a direct responsibility in 
controlling air pollution and that joint cooperative efforts between provincial and 
federal authorities are required. To this end, the Act enables the federal government 
to enter into agreements with individual provinces and allows the establishment of 
arrangements for the implementation of regulations made under the Act; the Act also 


provides for direct action by the federal government when this is necessary. 
RESPONSIBILITIES OF THE MINISTER 
The responsibilities of the Minister under the Clean Air Act include: 


(a) ensuring the development of regulations limiting the emissions of 
hazardous substances and guidelines recommending appropriate means 


of control for other substances; 


(b) establishing, operating, and maintaining a system of air pollution 


monitoring stations throughout Canada; 


hee Lie 


(c) collecting, both through the operation of air pollution monitoring 
Stations and from other appropriate sources, data on air pollution in 
Canada and processing, correlating, and publishing such data on a 


regular basis; 


(d) conducting research and studies relating to the nature, transporta- 
tion, dispersion, effects, control, and abatement of air pollution and 
providing consultative, advisory and technical services, and informa- 


tion related thereto; 


(e) formulating comprehensive plans and designs for the control and 
abatement of air pollution and establishing demonstration projects, 
and publicizing, demonstrating, and making such projects available 


for demonstration; and 


(f) publishing or otherwise distributing or arranging for the publication or 
distribution of all pertinent information which would serve to inform 
the public in respect to all aspects of the quality of the ambient air 


and of the control and abatement of air pollution. 
ENVIRONMENTAL PROTECTION SERVICE 


Within Fisheries and Environment Canada the Clean Air Act is administe- 
red by the Environmental Protection Service through its five regional offices across 
Canada and through the Air Pollution Control Directorate and the Federal Activities 
Branch in Ottawa. A resource summary for the Air Pollution Control Program is 


shown in Table 1. 
Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided 


among three branches. 


The Air Pollution Programs Branch is responsible for development and co- 
ordination of Canada's National Air Pollution Surveillance (NAPS) Program as well as 
specific ambient air monitoring and source sampling surveys. Nationwide inventories 
of air pollutant emissions and national inventories of potentially hazardous air 
contaminants are developed as prerequisites to the national program of air pollution 
control and abatement. The Branch is responsible for the nontechnical aspects of 


emission standard regulations and guidelines development, including analyses of the 
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socioeconomic implications of air pollution control. The Branch coordinates the 
development and prescription of National Air Quality Objectives and is also responsible 


for interservice, intergovernmental and international liaison. 


The Abatement and Compliance Branch is primarily concerned with the 
application of known technology to the capture and containment of pollutants from 
Stationary and mobile sources. The Branch is the focal point of engineering and 
technical expertise on air pollution emissions and control and abatement methods. 
Technical assessments, state-of-the-art reviews and industry studies are prepared and 
used as technical bases for the development of air pollution control guidelines, 
regulations and standards. Joint government-industry task forces, planned, organized 
and chaired by the Branch, recommend abatement technology for use in establishing 
guidelines and regulations. Major stationary sources of air pollution, such as iron and 
steel mills, nonferrous smelters, pulp and paper mills, thermal power generating 
stations and incinerators are the responsibilities of three divisions of the Branch: 
Mining, Mineral and Metallurgical, Chemical Process Sources, and Combustion Sources. 
Emissions from motor vehicles, ships, railways and aircraft are the responsibility of 
the Mobile Sources Division, and a fifth division, Fuels, is responsible for the 
regulation of fuel production sources, for inventories of fuels and for fuel composition 


and additive regulations. 


The Technology Development Branch has two primary responsibilities. One 
is to manage a cost-shared program with Canadian industry for the development and 
demonstration of new air pollution control technology and the other is to provide the 
technical and scientific services required by the Directorate. These services include 
the development and certification of analytical techniques required to support 
regulations and guidelines; the preparation of standard reference materials for 
analytical laboratories across Canada that are engaged in analysis of air pollutants; the 
operation of a motor-vehicle-testing facility which assesses the compliance and 
durability of pollution control equipment on new motor vehicles sold in Canada; the 
provision of a computerized information service on air pollution control; the editing, 
publication and distribution of all Directorate reports on its scientific and technical 
activities; and the training of inspectors, analysts and enforcement officers in federal, 
Provincial and municipal jurisdictions. These functions are performed in three 


divisions: Engineering, Chemistry, and Publications and Training. 
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Environmental Protection Service Regional Offices 


The primary points of contact with provincial environmental protection 
agencies are the five Environmental Protection Service Regional Offices located in 
Halifax, Montreal, Toronto, Edmonton, and Vancouver. Regional Directors are 
responsible for providing, within their region, direction and supervision of Environmen- 
tal Protection Service programs arising from the Clean Air Act together with policies 
and commitments resulting from bilateral and international agreements. Regional 
Directors formulate and administer enforcement and other operational programs in 


accordance with national policies and guidelines. 
Federal Activities Branch 


The Federal Activities Branch was established to demonstrate the federal 
government's concern for its own activities. The Branch is Fisheries and Environment 
Canada's interface on pollution matters with all federal departments, agencies and 
crown corporations. It also represents the Department in negotiations on environmen- 
tal matters with any organization receiving financial assistance or operating under 
permits granted by the federal government. The Branch is concerned with the 
treatment and disposal of waste water, toxic and hazardous substances, solid waste 


management, air pollution and noise for all land and off-shore facilities. 


Centres for facilitating exchanges between the many organizations which 
have needs and those which have expertise have been established in the Environmental 
Protection Service Regional Offices. Guidelines, technical advice and assistance are 
arranged through these centres to ensure that all new federal projects are examined 
for possible environmental effects and that proper environmental protection measures 
are incorporated into project designs and operations. The Federal Activities Branch is 
also charged with defining pollution problems at existing facilities, developing courses 
of remedial action and, in consultation with other departments, recommending clean- 
up project priorities and allocating funds from a central Federal Activities Clean-Up 
Fund. 
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INTERAGENCY COOPERATION AND COLLABORATION 
General 


The Environmental Protection Service maintains close contact with all 
Provincial pollution control agencies, with other federal government departments and 
agencies, and with foreign and international organizations responsible for air pollution 


control. 


Because the provinces have jurisdictional control over most air pollution 
sources, it is essential for the federal government to maintain collaboration with 
provincial agencies. Control programs initiated by the Environmental Protection 
Service are frequently implemented by provincial agencies. Close liaison is also 
maintained with the Office of Air Quality Planning and Standards of the United States 


Environmental Protection Agency to facilitate information exchange. 


The Environmental Protection Service participates with other federal 


agencies in a number of international environmental organizations. 
Federal-Provincial 


Federal- Provincial Committee on Air Pollution. This is the principal na- 
tional mechanism for obtaining federal-provincial cooperation and for promoting 
provincial participation in specific national projects. The Committee was established 
on an ad hoc basis in 1969 by the Department of National Health and Welfare. With 
the formation of Environment Canada in 1971, the Committee was formally 
established under the aegis of the Minister of the Environment. The Committee 
provides a forum for the exchange of technical and scientific information and 
methodologies and for the regular surveillance of the state of air quality in Canada. 
During the review period a meeting of the Committee was held in Ottawa (May 11-13, 
1976). 


In 1970, a subcommittee of experts was established to recommend to the 
parent committee appropriate levels for National Air Quality Objectives. Recommen- 
dations of the subcommittee have permitted air quality objectives to be prescribed at 
the desirable and acceptable levels for sulphur dioxide, suspended particulates, carbon 


monoxide, oxidants and nitrogen dioxide. These objectives have been published in the 
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Canada Gazette. Additional objectives at the desirable and acceptable levels were 


proposed during the review period for hydrogen sulphide and hydrogen fluoride. 


A separate subcommittee of the Federal-Provincial Committee on Air 
Pollution has been established to recommend Maximum Tolerable Levels of Air 
Quality. These levels denote concentrations of air contaminants that require 
abatement without delay to avoid further deterioration of conditions to an air quality 
that endangers the prevailing life-style or, ultimately, to an air quality that poses a 
substantial risk to public health. During the review period, following the recommenda- 
tions of this subcommittee, Maximum Tolerable Levels were proposed for sulphur 
dioxide and particulate matter separately and in combination, and for carbon 
monoxide, oxidants and nitrogen dioxide. The two subcommittees are still active and 


continue to consider proposals for air quality objectives as the need arises. 


Another subcommittee was formed in 1974 to recommend criteria for air- 
monitoring site selection. This subcommittee completed a document, tabled at the 
1976 parent committee meeting, that outlines the recommended criteria for selecting 
sites for air monitoring instrumentation. The Committee accepted the subcommittee's 


report and approved the disbanding of the subcommittee. 


An ad hoc subcommittee was established in 1975 to examine whether the 
Committee should involve itself with air quality indices and, if so, what form the 
indices should take. The subcommittee presented preliminary recommendations to the 
parent committee at the 1976 meeting. Formal recommendations for national air 
quality indices are to be presented at the 1977 meeting. The use of Coefficient of 


Haze values in the index was approved by the Committee. 


The Federal-Provincial Committee on Air Pollution instituted an interlabo- 
ratory quality control program for methods of analysis of air pollutants. Approxima- 


tely sixty laboratories are participating. 


An important concern of the Committee is the National Air Pollution 
Surveillance (NAPS) network. The NAPS network is a cooperative effort of the federal 
and provincial levels of government that monitors the concentrations of locally 
significant air pollutants in all major centres of population. The network enables the 
monitoring of progress in air pollution control across the country. Its method of 


operation and other pertinent details are explained elsewhere in this report. 
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Because the provinces have jurisdiction over most air pollution sources, 
Fisheries and Environment Canada has adopted the basic strategy of promoting and 
supporting provincial control agencies through federal-provincial cooperation. Assist- 
ance to the provinces has included the free exchange of data, the training of 
enforcement officers, inspectors and technicians and the provision of monitoring 


equipment for the NAPS network and technical and advisory services. 


Other Activities. During the summer of 1976, the Service cooperated with 
the Province of Ontario in a comprehensive survey of mercury concentrations in 
discharges from a chlor-alkali plant at Cornwall. Mercury concentrations in the 
ambient air and in vegetation were also determined. Another cooperative venture with 
the Province of Ontario concerned the determination of fluoride concentrations in the 
ambient air and vegetation of Cornwall Island. No adverse human health effects were 
determined but concentrations of gaseous and particulate fluorides in the ambient air 
were high. In limited areas, the concentrations of fluorides in forage were high and 
evidence was found of chronic fluorosis in livestock throughout the island. An 
aluminum smelter located in New York State is the source of the fluoride emissions. 


The Cornwall Island studies are continuing. 


A federal-provincial committee concluded a review of process information 
supplied by Syncrude Canada Ltd. and identified the best practicable technology to 


contain sulphur dioxide emissions from the tar sands facility. 
International 


Environinental Protection Agency. Officers of the Environmental Protec- 
tion Service maintain many contacts with officials of the United States Environmental 


Protection Agency to exchange information and services. 


The Air Pollution Control Directorate acquired the computerized Emissions 
Inventory System from the Environmental Protection Agency and modified it to meet 
Canadian requirements. The new system, called the National Emissions Inventory 
System, became partially operational late in 1975. Emissions data accumulated 
manually over the years are now being incorporated into the system which will 
eventually be used for the development and maintenance of Canadian air pollutant 


emission inventories. 
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Through regular attendance at the United States National Air Quality 
Criteria Advisory Committee, which advises the Environmental Protection Agency, 
Fisheries and Environment Canada is kept informed on many areas pertaining to air 
quality research, priorities and programs. The Service continued to cooperate with the 
Environmental Protection Agency in quality assurance programs by testing the 
Agency's analytical methods and by exchanging samples for interlaboratory compari- 


sons. 


For the fourth consecutive year, the Environmental Protection Agency 
made the services of its Air Pollution Technical Information Center freely available to 
the Air Pollution Control Directorate. Details of the operation of this information 


service in Canada are provided elsewhere in this report. 


International Joint Commission. The International Air Pollution Advisory 
Board is a Standing Board of the International Joint Commission (IJC). Air pollution 
problems that arise along the Canada-United States border are investigated by the 
Board and reported to the Commission. The Board is involved in resolving instances of 
transboundary air pollution and has participated in examining the potential for 
transboundary pollution from projects on both sides of the border. The Air Pollution 
Control Directorate provides the Canadian Chairman of the Board, a member and 


technical assistance. 


A report on the study of transboundary air pollution in the Detroit-Windsor 
and Sarnia-Port Huron areas was issued by the International Joint Commission in 1972. 
The Premier of Ontario and the Governor of Michigan signed a Memorandum of 
Agreement in 1975 to implement an integrated cooperative program for the abatement 
of transboundary air pollution in the southeastern Michigan-southwestern Ontario area. 
As requested in the Agreement, the IJC created the International Michigan-Ontario 
Air Pollution Board to monitor the progress of air pollution control programs in the 
transboundary area. The Air Pollution Control Directorate provides the Canadian 


Chairman and technical assistance to this Board. 


Other International Organizations. To ensure that Canada remains well 
informed with respect to international developments in air pollution control technology 
and fulfills its international obligations in air pollution control, the Environmental 


Protection Service continued to participate in several international programs. This 


NS 


participation is coordinated through the Department of External Affairs and involves 
programs of the World Health Organization (WHO), the Organization for Economic 
Cooperation and Development (OECD), the Economic Commission for Europe (ECE), 
the North Atlantic Treaty Organization Committee on the Challenges of Modern 
Society (NATO/CCMS) and the United Nations Environment Program (UNEP). The Air 
Pollution Control Directorate provides Canada's delegate to the OECD Air Manage- 
ment Sector Group and participates through the Interdepartmental Committee on 
Environment in activities of the OECD Environment Committee and other sector 
groups. Canada is involved in activities such as the study of photochemical air 


pollution and the development of control strategies for sulphur dioxide pollution. 


The Air Pollution Control Directorate provides Canada's representative to 
the annual meetings of the Economic Commission for Europe Working Party on Air 
Pollution Problems. A meeting was held in January, 1977 in Geneva. In this forum, 
the Directorate participated in a seminar on the air pollution problems of the inorganic 
chemical industry and prepared the sections on primary and secondary lead smelters in 
a document describing guidelines for the control of emissions from the nonferrous 
metallurgical industry. Canadian representatives are also participating in the 


technical aspects of an ECE study on the long-range transport of air pollutants. 


The Directorate provided Canada's representative to meetings of the 
Assessment Methodology Panel of the Air Pollution Pilot Study of NATO/CCMS. 
Canada is involved in the preparation of NATO/CCMS documents on Emission 
Inventory Techniques and Data Handling, Emission Projection Techniques and Guide- 


lines to Assessment of Air Quality. 


In the development of analytical and sampling methodology, the Directora- 
te maintains a close liaison with the American Society for Testing and Materials. 
During the review period, the Directorate became a corporate member of the Society. 
Directorate scientists serve as members and chairmen of analytical subcommittees of 


the Society's Committee D-22. 


The Directorate provides program support to the Air Pollution Control 


Association. 
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Interdepartmental 


Regular contact is maintained with the Environmental Health Directorate 
of Health and Welfare Canada on public health aspects of air pollution control. The 
Department of Indian and Northern Affairs is kept informed of Service activities 
related to air pollution control in the Yukon and Northwest Territories. Communica- 
tions are maintained, as necessary, with other departments and agencies of the federal 
government such as the National Research Council, the Department of Industry, Trade 
and Commerce, the Department of Energy, Mines and Resources, the Economic 


Council of Canada and the Department of Regional Economic Expansion. 
SURVEILLANCE ACTIVITIES 
General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problems through field investigations and for providing consultative services 


to federal or provincial agencies on air monitoring and surveillance. 
Air Pollutant Emission Inventories 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition can be made only through the 
compilation of inventories of the sources and emissions of pollutants and through a 
determination of the concentration of various pollutants in the atmosphere. The latter 
is accomplished through the NAPS network and various ambient air quality studies 
which will be discussed in later sections; the former through the air pollutant emissions 


inventory program. 


One of the first actions taken after passage of the Clean Air Act was to let 
a contract for the compilation of a Nationwide Emissions Inventory for Canada. The 
inventory provided an overview for 1970 of air pollution problems with respect to five 
major contaminants: sulphur dioxide, particulate matter, carbon monoxide, hydrocar- 
bons and nitrogen oxides. The inventory was recently revised and updated by the Air 
Pollution Control Directorate to provide a similar overview of nationwide emissions 
for 1972. A further revision based on data for 1974 is now underway. The inventory 
will be updated regularly to provide a basis for assessing the effect of provincial and 


federal air pollution regulatory activities. 
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Inventories are also compiled on pollutants that may present a significant 
danger to health. These inventories provide problem definitions and assist federal and 
provincial control agencies in developing programs and establishing control priorities 
To date, eleven such inventories have been completed and published, ten of which were 
compiled by consultants under contract. A twelfth inventory, estimating emissions of 
selenium, has recently been completed by Directorate staff and will be released in the 
next fiscal year. In addition, data are being collected by a consultant for inventories 
of eleven additional pollutants. Inventories of this type will be updated as new data 


become available. 


All inventory information acquired will be stored in a computer for rapid 
retrieval. The recently developed National Emissions Inventory System is now 
operational and information is being incorporated into the system An agreement has 
been reached with the Province of Ontario to include some of the air pollutant 
emissions data held by the Air Management Branch of the Ontario Ministry of the 
Environment. Data from the Province of Ontario are now being incorporated into the 


System. Similar agreements are being negotiated with other provinces. 
National Air Pollution Surveillance Network 


To ensure sound planning of activities within the air pollution control 
Program, it is important to have a continously updated knowledge of the nature and 
extent of air pollution across Canada. The National Air Pollution Surveillance activity 
regularly provides data on ambient air levels of the major contaminants on a 
continuing basis. Short-term surveys are used to provide information in response to 
special requirements. The National Air Pollution Surveillance (NAPS) network consists 
of air monitoring instruments located in major population centres across Canada. The 
accumulation of network data has permitted the detection of trends in the levels of 
pollution with changing industrial activity, population density and air pollution 
abatement progress. Information collected by the network can be used in 


epidemiological studies and in the development of air quality objectives. 


During 1976-77, the NAPS network was expanded and improved. On March 
31, 1977, the network comprised 541 instruments, including 252 continuous gaseous 


pollutant monitors, located at 153 stations in 52 cities. Expansion of the network 
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during the year included the installation of 8 suspended particulate samplers, 15 soiling 
index monitors, 11 sulphur dioxide monitors, 10 carbon monoxide monitors, 9 oxides of 
nitrogen monitors, 12 ozone monitors and | hydrocarbon monitor. There are now 41 
stations in the network with continuous monitors for all pollutants of major concern. 


Figure | is a map showing the location of the sampling stations. 


Data from these stations are compiled by the Directorate and published as 
monthly and annual summaries. Data compilation procedures and computer programs 
were revised during the review period to provide more accurate and informative 
summaries that are compatible with the format of National Air Quality Objectives. 
Measurements include soiling index, suspended particulates, lead, dustfall, sulphation 
rate, sulphur dioxide, carbon monoxide, ozone, nitrogen oxides and hydrocarbons. Data 
for suspended particulates, sulphur dioxide, carbon monoxide, ozone and nitrogen 


dioxide at selected locations are listed in Tables 2, 3, 4, 5 and 6. 


A statistical analysis of ambient air quality in Canada during the period 
1970-74, based on data compiled by the National Air Pollution Surveillance network, is 
continuing and results will be reported shortly. The analysis will be updated as new 


data become available. 
Source Testing 


Source tests were conducted at several industrial plants to evaluate or 
develop source sampling reference methods, to gather data for use in the development 
of emission guidelines and regulations, and to obtain information in response to 
specific requests. A test was done in cooperation with the Province of Nova Scotia on 
a brick kiln burning waste lubrication oil to determine the concentration of lead in the 
stack emissions. In another joint venture, the Environmental Protection Service and 
the Province of Ontario tested two sludge incinerators, two municipal waste 
incinerators, two capacitor plants and a transformer filling station for emissions of 
polychlorinated biphenyls. As part of the Yellowknife Environmental Survey, reports 
were completed on source tests undertaken by the Northwest Regional Office at Giant 
Yellowknife Mines Ltd. for emissions of arsenic during 1975-76. Other plants at which 
sampling tests were done included asbestos mining and milling plants, chlor-alkali 
plants, a municipal waste incinerator, sewage sludge incinerators, a gold roaster and an 


internal combustion engine power-generating station. 
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TABLE 4 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
CARBON MONOXIDE-SELECTED SITES 
asthe ips aa Annual bereaetic mean 7 : 
(parts per million) 
Location 1973 : 1974 “1975 1976 
Montreal, 1125 Ontario De 2.4 Tape 
Montreal, 2900 Boul. Concorde * Oe7, 
Montreal, 677 Ste-Catherine, W. * cae 
Quebec, 155 Dorchester S. * 2.4 2.4 
Ottawa, Slater & Elgin sl BZ =e | 3.0 
Ottawa, Rideau & Wurtemburg On? 
Windsor, 471 University 4.7 BI 4.8 zs 
Toronto, 67 College Rae le Dea 
Hamilton, Barton & Sanford Zak 2.0 pS 1.4 
London, King & Rectory 1.0 L3) ay 
Sarnia, 156 Victoria * On? | Wee 
Winnipeg, 270 Osborne Pez | ae) 
Regina, 12th & Smith 0.6 0.8 “ 
Saskatoon, City Library 10 Oe7 * 
Edmonton, 109th St. & 98th Ave. Bek 740) 3 AS 
Calgary, 620-7th Ave. SW 4.3 oe 589) Za 
bs2 1.8 


Victoria, 1106 Cook 


*Insufficient data available to calculate valid annual arithmetic mean concentrations. 


OR: « 


TABLE 5 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
OZONE-SELECTED SITES 


Annual arithmetic mean 
(parts per hundred million) 


Location 1973 1974 1975 1976 


Halifax, Barrington & Duke * Ls7 
Montreal, 1125 Ontario 0.8 Tal S| 1.4 
Montreal, Duncan & Decarie AW A 10 120 1.0 
Montreal, Parc Pilon Dak x 
Montreal, Boul. Laurentides * Zaz 
Quebec, 155 Dorchester S. * L38 Lez 
Ottawa, Slater & Elgin 3 ee | 
Ottawa, Rideau & Wurtemburg ey 
Windsor, 471 University |e GAS Loe 220 
Toronto, 67 College 2.0 2.4 Ley 
Hamilton, Barton & Sanford BU 1.8 20 1.8 
London, King & Rectory 1.6 1.9 
Sarnia, 156 Victoria 2.6 | bey f 2.4 Ss 
Winnipeg, 270 Osborne 0.9 1.0 12 
Edmonton, 109th St. & 98th Ave. 0.8 1.3 Zee Zee 
Calgary, 620-7th Ave. SW 0.9 1.3 1.4 ret 
Vancouver, 970 Burrard 1.3 0.8 
Victoria, 1106 Cook 2.4 Zee 


*Insufficient data available to calculate valid annual arithmetic mean concentrations. 
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TABLE 6 NATIONAL AIR POLLUTION SURVEILLANCE NETWORK FOR 
NITROGEN DIOXIDE-SELECTED SITES 


oe pe mh at a pe I re ee 
Annual arithmetic mean 
(parts per hundred million) 


Location 1973 1974 1975 1976 
Halifax, Barrington & Duke “ vs etl 
Montreal, 1125 Ontario 330 ea B95 
Montreal, 2900 Boul. Concorde 7 x 258 
Montreal, Boul. Laurentides * Zoo 
Quebec, 155 Dorchester S. * ara 2.4 
Ottawa, Rideau & Wurtemburg 2.0 
Windsor, 471 University Zoo 220 Zao. 3.4 
Toronto, 67 College Zee 3SZ a8 3.2 
Hamilton, Barton & Sanford * Bik, 
Sarnia, 156 Victoria * 230 
Edmonton, 109th St. & 98th Ave. 376 4.8 Dick 
Calgary, 620-7th Ave. SW e oa | 


a EE nn 


*Insufficient data available to calculate valid annual arithmetic mean concentrations. 
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Standard Reference Methods for Source Testing. Standard reference meth- 
ods for measuring mercury emissions from chlor-alkali plants and asbestos emissions 
from asbestos mining and milling operations were completed. Reference methods for 
measuring nitrogen oxides, arsenic, vinyl chloride, hydrogen chloride and total reduced 
sulphur compounds in stack emissions are in preparation. A method for measuring 
emissions from internal combustion engine power generating stations is being 


developed. 
Ambient Air Surveys 


During August 1976, a study of the concentrations of sulphates in the 
ambient air was conducted jointly with the Atmospheric Environment Service. 
Concentrations of particulate sulphates were measured at thirty-three stations in 
eastern Canada. At the same time, sulphate concentrations were measured at twenty- 
two NAPS network stations. In New Brunswick, the Saint John-Lorneville air sampling 
network completed its third year of operation. This is a cooperative study by the 
Province of New Brunswick with the city of Saint John, the Atmospheric Environment 
Service and the Atlantic Regional Office of the Environmental Protection Service. 
Data from this study will be used in planning control strategies for the Lorneville 
industrial complex. Studies were completed on background concentrations of sulphur 
dioxide in the area where a new coal-fired power-generating station is planned in Nova 
Scotia. Reports were completed on earlier studies done in cooperation with the 
respective provinces at Charlottetown, P.E.I. and at Baie Verte and Labrador City in 


Newfoundland. 


Further work was completed to measure ambient air concentrations of 
mercury near a chlor-alkali plant at Lebel-sur-Quévillon, Quebec. This study, 
conducted when the plant was operational, complements an earlier study done when 


the plant was shut down. 


A project was initiated to measure trace organic substances in ambient air 
using a new type of mass spectrometer. Substances to be measured include 


nitrosamines, chlorinated aromatic compounds and organometallic compounds. 


Special surveys to measure the concentrations of carbon monoxide in 
ambient air were completed in Whitehorse, Yukon and at Lake Louise, Alberta. During 
the review period, reports were completed on work done during 1975-76 as part of the 
Yellowknife Environmental Survey. These reports describe surveys of the concentra- 


tions of arsenic in the snow, soil, and ambient air. 
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A complete monitoring station was established in Abbotsford, British 


Columbia, to provide data for an extensive Vancouver area air quality survey. 


Evaluation of Air Monitoring Instruments. The purpose of this program is to 
find the most reliable equipment, methods and procedures for monitoring air pollution 
levels. During the review period, four sulphur dioxide monitors were installed in a 
field station for long term performance tests. Evaluations of air monitors for other 
pollutants, of calibration devices, and ancillary equipment were finished and several 


instrument evaluation reports were completed. 


The project to evaluate particulate sizing instruments continued. Four 
fractionators were evaluated at sites in Montreal and Windsor. A new study was 


initiated to evaluate continuous particulate monitors. 


Effects Studies. The air pollution study done in cooperation with Health and 
Welfare Canada in Sydney, Nova Scotia was transferred to the Nova Scotia 


Department of the Environment. 


Calibration. The calibration program for the NAPS network was continued. 
During the review period, cylinders containing known amounts of carbon monoxide 


were provided to network operators. 


Quality Assurance. Standard methods and procedures are being developed 
and published to provide air monitoring agencies with uniform guidance in all phases of 
ambient air monitoring activities, including the collection, analysis, interpretation, 
validation and presentation of ambient air pollution data. Although the work is 
directed towards the NAPS network, it will be applicable to any air monitoring survey 


or network. 
TECHNOLOGY DEVELOPMENT 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT) 


The effective control of air and water pollution depends upon the 
availability of technically sound and economically feasible methodology. Recognizing 
that it might be necessary for the federal government to encourage the development 
and demonstration of new control technology, the Clean Air Act makes provision for 


such a program in Section 3. Accordingly, the Environmental Protection Service 
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developed a program that provides for cost-shared agreements with industry to develop 
and demonstrate new control technology. The DPAT program became operational on 
April 1, 1975. In the air sector the initial emphasis was placed on the development of 
technology for the capture and containment of fine particulates and sulphur 
compounds. During the review period, this emphasis was broadened to include the 
pollutants for which regulations or guidelines had been announced or were being 


developed. 


The first contract let by the Air Pollution Control Directorate was to 
British Columbia Forest Products Limited. The Company is developing a new type of 
dry, high-temperature impact scrubber to remove a salty smoke which results from the 
burning of waste from logs previously stored in salt water. During the process of 
combustion at high temperatures and in the presence of the wood char, some of the 
salt is converted to a corrosive chemical that could cause adverse health effects when 
inhaled. If this new technology development is successful, it will be widely applied in 
the forest products industry and will also be transferable to other industry sectors in 
Canada. The scrubbers have been installed and will become operational early in the 
1978-79 fiscal year. 


The second contract let by the Air Pollution Control Directorate was for 
the containment of a mixed gaseous and particulate emission from a kraft paper mill 
at St-Anne-Nackawic, New Brunswick. The technology under development is based on 
a wet scrubber that will simultaneously collect fine particulate emissions from a 
recovery boiler and dissolve a gaseous emission containing odiferous sulphur com- 
pounds. If successful, the technology will find wide application across Canada in the 
pulp and paper industry. In an average size plant, the new technology will permit the 
recirculation of several thousand do!lars worth of chemicals that are daily being lost to 
the atmosphere as air pollutants. The project is on schedule and the wet scrubber 


system is expected to become operational during. the 1978-79 fiscal year. 
Standard Reference Methods 


Every air pollution control standard regulation is supported by a sampling 
technique and a method of analysis for the regulated pollutant. During the review 
period, work continued on the development of standard reference methods for arsenic 
emissions from gold roasters, for arsenic and mercury emissions from non-ferrous 
smelters, for lead emissions from secondary lead smelters and for vinyl chloride 


emissions from viny! chloride and polyviny! chloride manufacturing operations. 
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In addition to standard reference methods developed in support of emission 
standard regulations, others are being developed in support of national emission 
guidelines. During the review period, standard reference methods were being 
developed for hydrogen chloride emissions from incinerators and for emissions of total 
reduced sulphur compounds from the wood pulping industry. In support of national air 
quality objectives, work proceeded on standard reference methods for hydrogen 


fluoride and hydrogen sulphide. 
Air Sampling Technology and Analytical Method Development 


In recent years, it has become evident that some complex chemicals can 
have serious environmental effects. Among these are polychlorinated biphenyls, which 
are manufactured for many uses such as insecticides, herbicides, plasticizers and heat 
transfer media. They are characterized by their persistence in the environment and 
their tendency to accumulate in the food chain. Another group of complex organic 
materials includes polycyclic aromatic hydrocarbons which are generated during the 
combustion of fossil fuels and are generally less stable than polychlorinated biphenyls. 
A typical sample of polluted air may contain one hundred and fifty separate and 
distinct materials. During the review period, work continued on the separation and 
analysis of these complex materials. Methods used included high pressure liquid 
chromatography and a computerized system combining gas chromatography and mass 


spectrometry. 


Progress was made in developing and testing a method for collecting and 


measuring mercury in the ambient air. 


During the review period, the development of X-ray fluorescence methods 
for the direct determination of pollutant concentrations was particularly successful. 
Methods were completed for measuring arsenic on filters and for measuring lead in 


gasoline samples and arsenic in aqueous solutions. 
Instrument Development and Evaluation 


Very few industrial processes operate steadily at a uniform rate. Usually 
there are wide process fluctuations with correspondingly wide variations in emission 
rates. The most reliable information on emissions can therefore be obtained only with 
continuous monitoring. During the review period, work continued on the development 


of a monitor to measure mercury concentrations in stack emissions containing high 
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concentrations of sulphur dioxide. Commercial instrumentation for the continuous 
monitoring of lead emissions was evaluated during the review period. This project, a 
cooperative venture of Fisheries and Environment Canada and the Province of Ontario, 


involved tests at a secondary lead smelter in Toronto. 
Analytical Services 


Analytical services for the NAPS network and for several ambient air 
surveys were provided during the review period. The pollutants analyzed routinely 
were heavy metals, particularly lead, cadmium, vanadium and manganese; sulphates 
and nitrates; arsenic; polychlorinated biphenyls and polynuclear aromatic hydro- 
carbons. Analytical services were provided in support of several source tests for 
arsenic, mercury, heavy metals and organic compounds. Dustfall measurements were 
also made. As part of the Service's enforcement program, measurements of lead 


concentrations in gasoline were made. 


During the review period, the Service's laboratories were involved in 
several extensive interlaboratory quality assurance programs. Analyses undertaken 
included lead in gasoline, lead in suspended particulate matter, arsenic, and heavy 


metals. 
SCIENTIFIC AND TECHNICAL INFORMATION 
Air Pollution Information System 


During the development of a regulation or guideline for a stationary source, 
a major "state-of-the-art" review for the industry under study is compiled. The 
information in it is drawn from many sources: published literature, consultants' 
reports and computerized information banks. To ensure that Service staff have access 
to all available information, an information system was established for air pollution 
control. It also serves current awareness requirements for senior staff, and the special 
air pollution information requirements for Canadian universities and industry. The 
system has full access to the Air Pollution Technical Information Center computer- 
stored information system in the Environmental Protection Agency of the United 
States and handles all Canadian enquiries to that system. During the review period 
more than 70 computerized literature searches were completed for federal, provincial 
and municipal government agencies in Canada and more than 2800 individual 
information requests were answered. The system has more than 92 000 documents 


available on microfiche. Over 12 000 were added during this review period. 
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Training in Air Pollution Control! Technology 


In support of the regulatory activities of air pollution control agencies 
across Canada, air pollution control training courses were again presented for 
enforcement officers of the federal, provincial and municipal governments. Six 
courses were offered this year. The subjects included air pollution control technology, 
stationary source testing, air pollution meteorology and the enforcement of regula- 
tions. The courses were attended by 120 students representing three levels of 
government enforcement agencies and industry. The training course in stationary 
source testing was again prepared and presented under contract by the Industrial 
Research Institute of the University of Windsor. The remaining courses were 
developed internally and presented by lecturers from Fisheries and Environment 


Canada, universities, Canadian and United States' industry and consulting firms. 


With the exception of the course on stationary source testing, lectures 
were recorded on videotape. The tapes are available to enforcement agencies across 
Canada for training purposes. Other audiovisual material on air pollution control was 
added to the library which now contains about 250 videotaped lectures and 40 audio 


cassettes. 


Courses for inspectors in the reading of plume opacity were held in the 
Quebec and Northwest regions of the Environmental Protection Service during the 
review period. Forty-one enforcement officers were certified. Courses will be held at 


six- or twelve-month intervals for recertification. 
Publications 

The Air Pollution Control Directorate edits, publishes and distributes the 
scientific and technical reports produced by its staff and consultants. During the 
review period 25 reports in four categories were published. Normal distribution is 
about 700 copies of each report. The clientele includes foreign governments, 


international organizations, universities, industries, involved members of the public, 


and federal, provincial and municipal government departments. 


The reports published during the review period were the following: 
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Regulations, Codes and Protocols Series 


EPS 1-AP-75-4 


Standard Reference Method for the Determination of Lead in 


Airborne Particulates 


Economic and Technical Review Series 


EPS 3-AP-73-13 


EPS 3-AP-75-5 


EPS 3-AP-75-5F 


EPS 3-AP-75-6 


EPS 3-AP-76-1 


EPS 3-AP-76-3 


EPS 3-AP-76-4 
Surveillance Series 


EPS 5-AP-76-7 


EPS 5-AP-76-8 to 


EPS 5-AP-76-13 


EPS 5-AR-76-11 


EPS 5-AR-76-11F 


Lead and Cadmium Contamination Immediately Surrounding the 


Surette Battery Plant, Springhill, Nova Scotia 


A Nationwide Inventory of Air Pollutant Emissions. 
of Emissions (1972) 


Summary 


Inventaire national des rejets de polluants dans l'atmosphere. 


Résumé des émissions en 1972 


Air Pollution Emissions and Control Technology. Chlor-Alkali 
Industry 


National Inventory of Sources and Emissions of Manganese, 


Fluoride, and Vanadium. Summary of Emissions for 1972. 


National Inventory of Sources and Emissions of Zinc, Cadmium, 


and Arsenic. Summary of Emissions for 1972. 


Air Pollution Emissions and Control Technology. Arctic Mining 


Study of Interlaboratory Count Correlation and Fibre Distribu- 


tion on Asbestos Stack Samples 


National Air Pollution Surveillance Monthly Summaries for the 


year 1975, July to December inclusive 


Atmospheric Asbestos Fibre Concentrations in the Baie Verte 


Area, Newfoundland 


Concentrations atmosphériques de fibres d'amiante dans la 


région de Baie-Verte a Terre-Neuve 


Environmental Impact and Assessment Series 


EPS 8-AP-73-1F 


Emissions de polluants par les moteurs des véhicules automo- 


biles. Analyse des tendances au Canada de 1960 a 1985 
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Air Pollution Control Directorate Series 


APCD 75-5 National Inventory of Sources and Emissions of Arsenic (1972) 

APCD 75-6 National Inventory of Sources and Emissions of Manganese 
(1972) 

APCD 75-7 National Inventory of Sources and Emissions of Fluoride (1972) 

APCD 76-1 National Inventory of Sources and Emissions of Zinc (1972) 

APCD 76-2 National Inventory of Sources and Emissions of Cadmium (1972) 


Criteria for National Air Quality Objectives 

Air Pollution Control Directorate - Publications List 
NATIONAL AIR QUALITY OBJECTIVES 
General 


National Air Quality Objectives are designed to protect public health and 
welfare by setting limits on levels of contaminants in the air. The Clean Air Act 
makes provision for three levels of air quality objectives: 'desirable', 'acceptable’, and 


'tolerable', for each major air pollutant. 


The maximum desirable level defines the ultimate goal for air quality and 
provides a basis for an antidegradation policy for the unpolluted parts of the country 


and for the continuing development of control technology. 


The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibility, 
personal comfort and well-being. It represents the realistic objective today for all 
parts of Canada. When this level is exceeded, control action by a regulatory agency is 


indicated. 


The maximum tolerable level denotes a concentration of an air contamin- 
ant that requires abatement without delay to avoid further deterioration to an air 
quality that endangers the prevailing life-style or, ultimately, to an air quality that 


poses a substantial risk to public health. 


National Air Quality Objectives published to date are shown in Table 7. 
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NATIONAL EMISSION GUIDELINES 
General 


Under Section 8 of the Clean Air Act provision is made for the 
promulgation of national emission guidelines. The purpose of these guidelines is to 
specify levels of emissions of air contaminants that reflect the application of best 
operating practices and best practicable technology in air pollution control to the 
industrial processes involved. These emission limits are intended to be minimum 
requirements for new or modified plants and objectives toward which control of 
emissions from existing plants should be directed. The adoption of these guidelines by 
appropriate regulatory agencies will result in significant reductions in emissions of air 
contaminants and thus prevent deterioration of ambient air quality. The guidelines 
also establish the minimum standards required for all works, businesses and 


undertakings involving the federal government. 


The guidelines are published in a form that allows their ready adoption by 
regulatory agencies, in particular provincial air pollution control agencies, as minimum 
standards for industry located within their jurisdiction. It is recognized that local 
conditions, such as topography or density of industrial development, may necessitate 


the adoption of more stringent environmental requirements. 


Guidelines have been published for the cement industry, the asphalt paving 


industry and the coke oven industry. 
Arctic Mining 


Emission guidelines for arctic mining operations, developed jointly by the 
federal, provincial and territorial governments together with industry representatives, 


were published in the Canada Gazette on July 17, 1976. 


In 1973, there were twelve mines operating in the Yukon Territory and the 
Northwest Territories with a total mineral production valued at $310 371 000. 
Production increased substantially on 1972 values. Minerals recovered were lead, zinc, 
silver, gold, copper, cadmium, nickel, platinum, tungsten, asbestos and coal. Lead and 
zinc accounted for more than two-thirds of the total production. During 1973, 2500 


persons were employed at producing mines in the territories. 


Mining activities include both open pit and underground methods. Mineral 


concentrates are usually shipped to other locations for smelting and refining. 
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In addition to the producing mines, exploration is underway at a great 
number of locations. During 1973, 24 686 mining claims were recorded in the Yukon 
and Northwest Territories. Increased mining activity can therefore be expected in the 


future. 


Particulate emissions during 1972 from the twelve mines were estimated at 


41 562 tons. The emission guidelines recommend limits of: 
(a) 0.040g of particulate matter per normal cubic metre of exhaust gas; 


(b)  1.lg of sulphur dioxide per 1000 kilocalories from the combustion of 


fuel oil used in drying concentrates; and 
(c) an opacity of 20%. 


The territorial governments have indicated agreement in principle to adopt 
the guidelines as minimum standards for mining plants operating within their 
jurisdiction. If implemented, particulate matter emissions from arctic mining 


operations would be reduced by 80%. 
Pulp and Paper Power and Steam Boilers 


During the review period, an assessment of the air pollution emissions from 
pulp and paper power and steam boilers was completed and the appropriate air 
pollution control equipment evaluated. Recommendations for emission guidelines were 


made to the government-industry task force. 
Other Industry Sectors 


National emission guidelines now being developed for other industry sectors 


are listed below in the approximate order in which their completion is expected. 


Natural gas processing industry 
Thermal power generation industry 
Petroleum refining industry 

Pulp and paper industry 

Iron and steel industry 

Nonferrous smelting industry 
Ferrous foundry industry 
Ferro-alloy industry 

Fertilizer industry 


Incineration 


NATIONAL EMISSION STANDARDS 
General 


Section 7 of the Clean Air Act empowers the Governor-in-Council to 
prescribe national emission standards for air contaminants which constitute a 
significant danger to human health. National emission inventories of such contami- 
nants are essential to this activity and are reported under Surveillance Activities. The 
Air Pollution Control Directorate consults with the Health Protection Branch of 
Health and Welfare Canada to obtain recommendations on the potential health hazards 
of such contaminants. In response to Health and Welfare Canada's advice that it would 
be prudent to control atmospheric emissions of vinyl chloride and arsenic to minimize 
the danger to public health, development of regulations for these contaminants was 
initiated in the 1975-76 fiscal year. Health and Welfare Canada had previously made 


similar recommendations for lead, mercury and asbestos. 
Secondary Lead Smelters 


National Emission Standards Regulations for Secondary Lead Smelters were 
adopted by the Governor-in-Council and announced in Part II of the Canada Gazette 
during the review period. The Regulations became effective on August 1, 1976. The 
Quebec Region of the Service finalized an agreement on a joint working program with 
the Province of Quebec for the purpose of enforcing the Regulations. The Northwest 
Region negotiated an agreement with the Province of Alberta to audit the 
enforcement of Alberta's regulations. The Region has assumed full responsibility for 
the enforcement of the national emissions standard regulations in Manitoba. No action 
was required in Saskatchewan because that province has no secondary lead smelters. 
Negotiations continued between the Ontario Regional Office and the Province of 
Ontario. In the Atlantic Region, under a working arrangement with the Province of 
Nova Scotia, progress was made in obtaining emission test data from the only 
secondary lead sme!ter in the region. The Pacific Region, working with the Greater 
Vancouver Regional District, completed its program to ensure that all secondary lead 


smelters in the district were operating in compliance with the regulation. 
Asbestos Mining and Milling 


National Emission Standards Regulations for Asbestos Mines and Mills were 


published in Part I of the Canada Gazette on March 19, 1977. 
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In 1973, there were 14 active asbestos mines in Canada producing 112 400 
short tons of ore per day. In the same year, Canadian producers shipped crude and 
milled asbestos fibres valued at $234 323 000 and employed 6430 persons. Between 


1970 and 1973, production and employment in the industry increased substantially. 


More than 95% of asbestos ore in Canada is mined in open pit operations. 
The asbestos extraction process is exclusively a dry milling operation. Ore from the 
mine is crushed, dried and stored in a dry-rock storage building. The dried ore is 
transferred to the mill where it is repeatedly crushed and screened, the freed fibres 
being aspirated at each stage. The asbestos collected in the initial aspiration is 
subjected to further screening and grading. Einissions of particulates containing 
varying amounts of asbestos fibres can occur at all stages of production from mining to 
shipping and tailings disposal. Control technology is available to provide a high degree 


of containment for these emissions. 


The emission limits specified in the regulations are the same as those 
initially proposed in December, 1975. Certain changes in the administrative provisions 
were incorporated to strengthen the enforcement framework within the authority of 
the Clean Air Act. The concentration of asbestos in emissions is limited to a 
maximum of two asbestos fibres per cubic centimetre in gases emitted from the 
crushing, drying and milling operations and from dry rock storage. The emission limits 
will take effect on December 31, 1978. 


Developmental work is continuing for other mining and milling sources. 
Asbestos emissions from the manufacturing sector of the industry are not included. 


They will be the subject of a separate future regulation. 


Mercury 


National Emission Standards Regulations for Mercury Cell Chlor-Alkali 


Plants were published in Part I of the Canada Gazette on March 19, 1977. 


The chlor-alkali industry produces chlorine and caustic soda. These 
products are used principally by the pulp and paper industry which, in 1971, consumed 
about 50% of the chlor-alkali industry's production for its chemical pulping and 
bleaching processes. The production of industrial chemicals such as vinyl chloride and 
chlorinated solvents also requires large quantities of chlorine and caustic soda. In 
1971, 47% of the chlorine and 35% of the caustic soda produced were used for these 


purposes. The remaining chlorine and caustic soda is used in a variety of industries 
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including mining, smelting and refining, soap and detergent manufacture, municipal 
water purification and in textile dyeing and finishing. In 1975, the chlor-alkali industry 


produced approximately 3500 tons of chlorine and 4000 tons of caustic soda per day. 


There are two electrolytic methods used to manufacture chlorine and 
caustic soda. In the method addressed by these regulations, the mercury cell method, 
a moving mercury cathode is used. This is the source of the mercury that is emitted 
into the atmosphere. In 1976 there were 10 plants in Canada using the mercury cell 
method. Emissions of mercury from the chlor-alkali industry in 1970 were estimated 
to have been 26.4 tons. This represents about one-third of the total emissions of 


mercury in Canada during that year. 


The regulations limit emissions of mercury for each 1000 kg of chlorine 
production design capacity to 5.0g from the cell room and 0.lg from each of the 
hydrogen stream, retorts and the combined end boxes and tanks. The total daily 
emission is limited to 1.68 kg. The regulations take effect on July 1, 1978 and the 
Service's Regional Offices' staff have begun their work to ensure that plants in their 


areas will be operating in compliance with the regulations at that time. 
Arsenic 


The major sources of emissions of arsenic into the atmosphere have been 
identified as the gold processing industry, the iron ore processing industry and the 


nonferrous primary metallurgical industry. 


Two task forces consisting of federal and provincial government officials 
and industry representatives were established during the review period to develop 
regulations for arsenic emissions from these industries. Regulations are expected to 


be announced during the fiscal year 1977-78. 
Viny! Chloride 


Emissions of vinyl chloride to the ambient air can occur during the 
manufacture of vinyl chloride monomer and polyvinyl chloride. A task force of 
representatives of the federal and provincial governments and the vinyl chloride and 
polyvinyl chloride manufacturing industries reviewed the state-of-the-art of manufac- 
turing processes, emission sources and emission control technology to determine the 
best available control technology and control strategies. Based on task force 
recommendations, draft regulations proposing appropriate emission limits and operat- 


ing practices were completed. 
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Metallurgical Industries Information Regulations 


Section 6 of the Clean Air Act empowers the Minister to obtain 
information relating to any work, undertaking, or business, the operation of which the 
Minister has reasonable grounds to believe results in the emission into the ambient air 
of an air contaminant. During the review period work was completed on regulations 
relating to information on arsenic and mercury emissions from the primary 


metallurgical industry. 
INSPECTORS AND ANALYSTS 


Under Section 27 of the Clean Air Act the Minister may appoint any person 
to act as inspector or analyst for the purpose of enforcing regulations made under the 
Act. In 1976-77, thirty-two inspectors and nineteen analysts were designated. The 
training of these personnel for their enforcement duties continued during this review 


period. 
FEDERAL ACTIVITIES PROTECTION 
General 


The federal government's conduct of its own activities, as perceived by the 
public, has a powerful potential to work for or against the endeavours of the 
government in its role as a leader in environmental protection. Fisheries and 
Environment Canada has direct responsibility for ensuring that the federal government 
minimizes adverse environmental effects from all of its works, undertakings and 


businesses. Policies concerning these operations have been developed and include: 


- setting exemplary and comprehensive standards, guidelines and codes 
of good practice based on the best practicable technology for 


pollution control and protection of the environment; 


- compiling an inventory of pollution problems associated with existing 


federal sources and activities; 


- defining, through engineering investigations, all factors and circum- 
stances pertinent to existing pollution problems and developing 
courses of remedial action and design concepts in consultation with 
operator departments and other departments with jurisdiction for 


environmental protection and with the provinces; 
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- recommending, in consultation with other government departments, 
government-wide project priorities and allocations on an annual basis 


for cleaning up existing pollution; 


- arranging for or providing advice, assistance, and review of plans 


during design and construction phases; 


- screening all new government facilities and activities for potential 


adverse effects on the environment; 


- reviewing and assessing new projects to ensure that proper and 


adequate environmental control measures are provided; 


- making measurements for surveillance and monitoring to ensure 
compliance with established environmental standards, guidelines, and 


codes of good practice; 


- assessing the operations of crown corporations to ensure that they 


meet industrial standards as promulgated under the Clean Air Act; 


- consulting with those departments and agencies responsible for 
environmental legislation to ensure the development of consistent 
federal regulations and requirements for pollution control, environ- 


mental protection and energy conservation; and 


- assisting in the instruction of other government departments in the 
methods of implementing the codes and guidelines for federal 


facilities. 


A guide is being developed for use by government departments in assessing 
the environmental consequences of proposed projects. The guide incorporates a 
screening system, which is the first phase in the evaluation process, to determine a 
project's level of environmental impact. Although each government department is 
responsible for environmental impact evaluation, the guide emphasizes that Fisheries 
and Environment Canada has the technical expertise available to assist government 


departments in fulfilling this responsibility. 


In its pollution control programs, the federal government emphasizes 
leadership through a positive approach to the prevention, control and abatement of 
environmental pollution from federal activities. In this way, considerable leverage is 
exerted on other public agencies and on the private sector to examine their own 


responsibilities in establishing measures for pollution control. The onus has been 
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placed on Fisheries and Environment Canada to ensure consistency and effectiveness in 


the planning and implementation of the required programs. This includes identifying 


environmental problems, remedies, priorities, and monitoring. Examples of the types 


of projects managed under this program are given. 


Incinerators 


Several incinerator projects have been initiated at federal facilities to 


study exemplary equipment for air pollutant containment and solid waste processing. 


Among these are the following: 


Boilers 


heat recovery incinerators at Toronto International Airport, Vancou- 
ver International Airport, Canadian Forces Base (CFB) Downsview 
and CFB Summerside were assessed, costed and designed for 


installation in the near future; 


a solid waste-sewage incinerator suitable for vessels or arctic work 
camps was installed and tested at the Bedford Institute of Oceanogra- 


phy and a performance report was completed; 


a portable "pit-type" incinerator for remote locations was designed, 
purchased and installed to demonstrate the use of this equipment 


under adverse weather conditions. 


Projects to minimize air pollution emissions from federal boilers included: 


the purchase for the Experimental Farm heating plant of an oil-water 


emulsifier designed to reduce particulate emissions and save fuel-oil; 


the initiation of a project to purchase and install an oxygen- 
monitoring system to control automatically the burner inputs to the 
boilers at the Mackenzie Building in Toronto. This system will also 


reduce emissions of pollutants and save fuel-oil; 


the successful burning of clean waste oil in a Canadian National 


Railway heating plant in Moncton; 


the initiation of an investigation into the installation of a sulphur 
dioxide scrubber at CFB Gagetown to demonstrate an alternative to 


fuel switching as a method for reducing emissions of sulphur dioxide. 
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Guidelines 
The following guidelines have been completed: 


- Air Pollution Guidelines Applicable to Incinerators at Federal 


Establishments; 


- Air Pollution Guidelines Applicable to Boilers at Federal Establish- 


ments; 


- Guidelines for the Monitoring and Surveillance of Pollution Control at 


Federal Establishments. 
Air Pollution Assessment Studies 


Air pollution assessment studies were completed for various federal 
facilities including the Mackenzie Valley pipeline, the Simpson Timber Company, the 
Taglu gas gathering system, the National Harbours Board Grain Elevator in Halifax, 
the Interprovincial Steel Company, the Arvik mine, the Navisivik mine and numerous 


boilers, incinerators and agriculturally oriented plants. 
Railways 


An evaluation of the air pollution emissions from idling Canadian National 
diesel units at the Edmonton yard during the winter was completed. Appropriate 
control techniques were examined. Discussions were also held with Canadian National 
representatives on alternatives to open burning for the disposal of discarded railway 
ties. In the Pacific region, field studies on coal dust suppression techniques from open- 
top trains were conducted with the cooperation of four companies in British Columbia. 
As a result of the proven effectiveness of a spray application of chemical binding 
agents, all companies transporting coal in British Columbia and Alberta have agreed to 
install rail car spraying facilities. A program to implement coal dust suppression 


techniques from open-top trains was introduced within the Service's Northwest region. 
TECHNICAL AND ADVISORY SERVICES 


The Environmental Protection Service continued to provide advice and 
assistance in those areas of air pollution control where its scientific and technical 


staff have developed unique specialized skills and knowledge. During the review 
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period, technical assistance and advice were provide to other federal departments, 
provincial and municipal agencies, universities and industry. For example, the Service 
continued to provide assistance to the Department of External Affairs and the 
Province of Saskatchewan during negotiations with the State Department of the United 
States and the State of Montana concerning the possibility of transboundary air 
pollution from the proposed Poplar River thermal generating station. Among other 


advisory or technical services provided were: 


- provision of advice to the Department of Public Works in the Ottawa 
Master Plan Study for Heating and Cooling for Government Buildings 


in the Ottawa - Hull area; 


- participation in the Interdepartmental Committee on District 


Heating; 


~ provision of technical advice to the Province of Nova Scotia and to 
the company in the conduct of a mercury emissions study at a chlor- 


alkali plant; 


- participation with the Atmospheric Environment Service in the 
technical assessment of a proposed coal-fired power-generating 


station in Lingan, Nova Scotia; 


- provision of advice concerning analytical method development to the 
World Health Organization, the United States Environmental Protec- 
tion Agency, the National Bureau of Standards and the American 


Society for Testing and Materials; 


- participation with the Greater Vancouver Regional District in the 
assessment of air pollution emissions from a fluidized bed sludge 


incinerator; 


- provision of technical advice to organizations such as the North 
Atlantic Treaty Organization, the Economic Commission for Europe, 
the World Health Organization and the United States Environmental 


Protection Agency; 
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- provision of advice and technical assistance to the Cooperative 
Pollution Abatement Research (CPAR) programs for the pulp and 
paper industry; 


- participation in the technical assessment of a fluoride pollution 


problem in Newfoundland; 


. provision of technical advice to the Province of Saskatchewan 
through the preparation of a report on the potash industry and by 
participation on a task force set up by the province's Air Pollution 
Control Branch for the development of emission control regulations 


for the industry; 


~ participation with the Province of Manitoba in meetings concerning a 


nonferrous smelter in Thompson, Manitoba; 


- participation in international standards committee work to ensure 


international uniformity of analytical methods; 


- provision of technical advice to industry concerning potentially useful 


technology transfers for air pollution control; and 


- support of the work of professional societies engaged in air pollution 


control. 
REGULATION OF FUELS AND FUEL ADDITIVES 
General 


Sections 22 through 26 of the Clean Air Act provide for the regulation of 
fuel composition and fuel additives and for the necessary administrative procedures to 
reduce emissions of air pollutants when fuels are burned. To develop appropriate 
limits for Section 22 of the Act, regulations were developed to obtain the required 
information on the current composition of petroleum fuels and their additives and on 
the impurities in crude oils. The regulations will be published in the next review 
period. Future regulations may be developed for natural gas and coal. In a study of 
residential heating units completed during the review period, the operation of such 
units was assessed and the associated air pollution emissions evaluated. A regulation 


concerning the composition of fuels for residential heating units is being considered. 
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Lead-Free Gasoline Program 


During the review period, 3688 samples of lead-free gasoline were tested 
under the national monitoring program. One hundred and forty-four samples exceeded 
the allowable concentration of 0.06g of lead per imperial gallon of lead-free gasoline. 
Immediate corrective action was taken by the gasoline marketing companies. Two 
consignments of gasoline fuel were seized, one in New Brunswick, the other in British 
Columbia, when gross contaminations were detected. The alleged violators took 


prompt action to replace the contaminated fuel. 
Leaded Gasoline Program 


Refineries have been submitting quarterly reports to Fisheries and 
Environment Canada since September 1974 on the quantities of lead being added to 
gasolines at each refinery. In 1976, about 32 million pounds of lead were added to the 
premium and regular gasoline production. This represents a decrease of approximately 
5% in lead consumption compared with the previous year. One company failed to 
report the importation of leaded gasoline that contained more than the allowable 
maximum content of 3.5g per imperial gallon. A consignment of gasoline was seized 


and legal proceedings are underway. 
Lead-Free Gasoline Nozzle Program 


Federal regulations made under the Motor Vehicle Safety Act limit the size 
of the gasoline task filler inlet on cars equipped with catalytic converters. These 
inlets are too small for the standard 15/16 inch diameter nozzles that are used to 
dispense leaded grades of gasoline. A survey completed by the Quebec Regional office 
of the Service showed that 17.8% of 3507 nozzles checked on leaded gasoline pumps 
were small enough to permit leaded gasoline to be introduced into cars equipped with 
catalytic converters. The Province of Quebec and the Department of Consumer and 


Corporate Affairs were notified so that appropriate remedial action could be taken. 
MOBILE SOURCES 


General 
There are no direct provisions in the Clean Air Act for the regulation of air 


pollution emissions from mobile sources. Other federal acts provide the authority to 


regulate these sources. The Clean Air Act does, however, address itself to mobile as 
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well as stationary sources under its general provisions for air quality objectives, air 
quality monitoring and surveillance, fuel composition regulations, and federal- 


provincial cooperative programs. 


With the passage of the Motor Vehicle Safety Act, the federal government 
initiated a program to combat air pollution from all new motor vehicles manufactured 
in or imported into Canada starting with 1971 models. Transport Canada was made 
responsible for the administration of the Motor Vehicle Emissions Regulations and 
Fisheries and Environment Canada for the execution of the required compliance 


testing and the provision of technical advisory services in support of the regulations. 


The mobile source programs conducted by Fisheries and Environment 
Canada and in cooperation with other government agencies and industry provide 
technical test data for setting future emission standards and for reducing air pollution 
caused by in-use vehicles. These programs investigate the effects on emissions of the 
Canadian climate, of basic engine characteristics and fuels, of maintenance and 
driving habits, of variables in test equipment and procedures, and of commercial fleet 
operations. Scientific studies and evaluations include new power sources such as 
turbine and diesel, alternate fuels such as hydrogen and propane, inventions and test 


instruments. A fleet of eight test vehicles is maintained for these programs. 
Compliance Monitoring Program 


Automobile manufacturers are required to certify that new motor vehicles 
offered for sale in Canada conform to current emission standards. The federal 
government's compliance monitoring program is designed to ensure that emission rates 


from new automobiles do not exceed those standards. 


Each model year, approximately 50 new motor vehicles representing the 
most popular makes, models and engine families and family combinations sold in 
Canada are tested for compliance with the emission standards. During the review 
period, more than 350 000 miles were accumulated on over 40 vehicles on a prescribed 
urban-rural route in the Ottawa area. More than 350 emission tests were completed. 
Complete servicing and maintenance of each vehicle is done by the Emission Testing 


Laboratory of the Technology Development Branch. 
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Cold Weather Programs 


This continuing program was started in November 1972 to determine the 
effects of the Canadian climate on emissions. Under this program, a fleet of vehicles 
undergoes daily conditioning and emission testing (CVS-CH test procedure) at ambient 
temperatures in the range -23° to 16°C. Fifteen percent of the tests are done at 
baseline conditions (20° to 30°C) on a rotational basis for comparison. Data from 
more than 1000 tests on vehicles equipped with different emission control systems 


indicate that emission levels increase substantially as temperature decreases. 
Control and Abatement of Air Pollution from Motor Vehicles 


Emission Standards. To achieve significant reductions at low cost the 
federal government, in the past, followed the policy of paralleling United States' motor 
vehicle emission regulations. As a result, by meeting standards of 3.4, 39.0 and 3.0 
grams per mile (CVS-CH test procedure) for hydrocarbons, carbon monoxide and oxides 
of nitrogen, respectively, 1973-74 model year cars were emitting only about one-third 
as much as uncontrolled vehicles. The Canadian standards for 1975 were established at 
2.0, 25.0 and 3.1 grams per mile (CVS-CH test procedure) for hydrocarbons, carbon 
monoxide and oxides of nitrogen, respectively. These standards, which lead to a 
reduction in emissions of about 72% from uncontrolled values, will remain the same 
through the 1980 model year. Corresponding United States' standards for 1975-76 
require about 82% control. A new standard limiting carbon monoxide emissions from 
idling motor vehicles, for application to cars of the 1980 and later model years is being 
developed. To facilitate the tuning of motor vehicles with respect to emissions, new 


labelling requirements are being considered. 


Annual Vehicle Inspections. Although the control of emissions from in-use 
motor vehicles is outside federal jurisdiction, the dramatic increase in emissions from 
badly maintained vehicles is of great concern. A program to review and evaluate 
compulsory emission inspection systems used in Canada, the United States, and several 
European countries is continuing. The Air Pollution Control Directorate has proposed 
tentative guidelines for provincial and municipal motor vehicle inspection programs. 
The Emission Testing Laboratory continued to perform emission tests to determine the 
effects of maintenance on vehicle emissions and to evaluate test equipment that could 
be used in these inspections. A program is continuing in cooperation with taxi 
companies in the Ottawa-Hull area to determine the emissions from a fleet of vehicles 


throughout their lifetime. 


at Sii 


ATMOSPHERIC ENVIRONMENT SERVICE 
General 


The Air Quality and Inter-Environmental Research Branch of the Atmos- 
pheric Environment Service undertakes each year many research projects in coopera- 
tion with other federal agencies, provincial organizations and universities. Major 
activities of the Branch during 1976-77 concerned measurement techniques, studies of 
atmospheric processes, the development of models and environmental impact assess- 
ments. During the review period, the Branch was involved in the Alberta Oil Sands 
Environmental Research Program, the Spruce Budworm Study in New Brunswick and 


the working group on the long range transport of air pollutants. 


In addition to the science subvention program, scientific contracts totalling 
$290 000 were let. 


During the review period, the Branch had a permanent staff of 68 and 


several post-doctorate fellows and temporary staff. 
Environmental Monitoring 


Ten stations continue to be operated at rural and remote locations across 
Canada as part of the global air quality monitoring network of the World 
Meteorological Organization. The objective is to develop long-term records on 
background atmospheric composition. Special emphasis is placed on those constituents 
which may influence climate. All stations measure atmospheric turbidity and collect 
precipitation samples for subsequent chemical analysis. The precipitation network was 
strengthened with the acquisition of new precipitation collectors and the adoption of 
new sample shipping procedures. Chemical analyses are now done by the laboratory of 
the Canada Centre for Inland Waters. The limits of accuracy of the data will be 


established when quality assurance programs are instituted. 


During 1975, Alert, Northwest Territories and Sable Island were extensively 
tested for suitability as carbon dioxide sampling sites using a transportable carbon 
dioxide analysis system developed by the Service. Flask samples are now being 
obtained at both stations and analyzed for carbon dioxide concentrations by the Ocean 
Chemistry Division of Fisheries and Environment Canada in Victoria, British Columbia. 
Arrangements were made with the Geophysical Monitoring for Climatic Change group 
of the United States National Oceanic and Atmospheric Administration to obtain 


nuclei counts from a weather ship during 1976. 
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The Branch continued to be the lead agency in managing the Tall Tower 
Network. This cooperative network, involving three levels of government, universities 
and private agencies, now consists of some twenty towers across Canada. Measure- 
ments of wind speed, wind direction and temperature are made at various levels at 
maximum heights ranging from 60 to 300 metres. Data from the towers are collected, 
checked and stored in the Branch and are published quarterly in the "Meteorological 


Tower Bulletin". 


Work continued with the University of Toronto and the National Research 
Council on the project to place instruments on the Canadian National Tower in 
Toronto. The project will provide data for research on structural design as well as 
information on the vertical variation in atmospheric structure and the vertical 


distribution of air pollutants. 
Environmental Processes 


Sudbury Dispersion Studies. The fifth in a series of tall stack dispersion 
studies, conducted jointly with the Province of Ontario, took place at Sudbury during 
two weeks in September. Two investigations designed to relate the physical 
characteristics of the plume from the 380-metre stack to the corresponding 
atmospheric structure were completed. In the first, time-lapse photographic 
observations of plume-rise and plume vertical dimensions were taken for comparison 
with simultaneous minisonde profiles of temperature and wind structure. A good set of 
data was obtained for the light wind, stable atmosphere condition. In the second 
investigation, multiple correlation spectrometers were used simultaneously at 
different distances downwind beneath the plume to study both the optimum 
methodology for sulphur dioxide mass flux determinations and the variation of the 
horizontal dispersion coefficient with downwind distance. Periods of atmospheric 


stability and fumigation conditions were investigated in detail. 


Oxidation of Sulphur Dioxide. The oxidation of sulphur dioxide to sulphuric 
acid and sulphates was studied at Sudbury during September using a helicopter carrying 
instruments. Samples of particulate matter were collected to measure the sulphuric 
acid and metal content of the smelter plume at different downwind distances from the 
stack. A laboratory method is being developed to measure the ability of atmospheric 


aerosols to oxidize sulphur dioxide. 
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Transboundary Trajectory Analysis. In cooperation with the Province of 
Ontario, concentrations of ozone are being measured across southern Ontario and 
related to meteorological conditions. Trajectory analyses are being used to determine 
the effects of transboundary flows of photochemical precursors, large urban centres 


and lake-induced local circulations. 


Toronto Oxidant Study. Continuous monitoring for oxidants and their 
precursors was done at two sampling sites from June to October. Measurements were 
recorded for ozone, nitrogen oxides and sulphur dioxide. Particulate matter was 
collected for analysis of its sulphate content. From the data, daily variations in 
oxidant levels will be determined with respect to the migration of air masses through 


the Toronto area. 


Polar Boundary Layer. During the winters of 1974 and 1975, a small 
project was completed to investigate the energy changes above the surface of a frozen 
lake. Because of increasing Canadian and international interest in the Arctic, a major 
long term program is now planned. Its first objective is to reach an understanding of 
the dynamic and thermodynamic processes in the arctic planetary boundary layer and 
the interaction of this layer with the underlying surface. The second objective is to 
provide advice and consultation about the impact of this layer on arctic environmental 


problems including weather prediction and pollutant dispersion. 
Environmental Modelling and Impact Assessment 


Modelling. During the review period, a new unit dedicated to air quality 


monitoring was formed and a number of projects initiated. 


An existing urban-mesoscale model was modified and improved to permit 
the rapid study of the effects of topography, boundary conditions and numerical 


integration schemes. 


Mathematical models were developed for the dispersion and chemical 
transformation of pollutants in stack plumes. During the review period these models 
were used for the oxidation of sulphur dioxide in a smelter plume and the oxidation of 


nitric oxide in a coal-fired power-generating station plume. 


A multiple-cell trajectory model was used to calculate the concentration of 
nitrogen oxides in the ambient air in Edmonton. The predictions agreed well with data 
collected during field studies. In the study of sulphur dioxide washout and 
redistribution in the atmosphere, a model was developed which has an improved 


description of droplet-air diffusion of the gas. 


Sie 


During the review period, developmental work continued on Models for the 
medium and long range transport of air pollutants. In the medium range, an air parcel 
trajectory model was developed and is now being used in studies of the sources of 
photochemical ozone and in sulphate aerosol measurements. In the long range, a 
three-dimensional trajectory model was developed. It can use emissions inventory data 
and Canadian Meteorological Centre historical data to compute poilution concentra- 


tion fields anywhere in the northern hemisphere. 


Reviews were completed of two major air quality impact studies, one for 
the Syncrude project in Alberta, the other for the proposed Afton mine, mill and 


smelter in British Columbia. 


Impact Assessment. Trace substances from the atmosphere are deposited 
on the earth's surface in gaseous and particulate form by the scavenging action of 
precipitation and by fallout. More emphasis has been placed on research to assess the 
relative importance of these deposition processes under various combinations of 
atmospheric concentrations, surface characteristics and meteorological conditions. 
Deposition in precipitation appears to be the most important single contributor in 


many cases and field work this year was largely confined to precipitation chemistry. 


Work began on the establishment of a new precipitation chemistry network 
of fifty stations across the country. The Canadian Network for Sampling Precipitation 
now incorporates the existing ten World Meteorological Organization Stations. Using 
data from the network, regional differences in the concentration and wet deposition of 
important ions will be studied. In conjunction with this network, the Service is 
providing assistance to the Inland Waters Directorate in the operation of a twelve- 
station precipitation network that will generate samples for the determination of 


organic compounds such as polychlorinated biphenyls. 


During the review period, the Atmospheric Environment Service and the 
Environmental Protection Service cooperated on a project to study the distribution of 


sulphates over eastern Canada. This activity is described under Ambient Air Surveys. 


Research on the effects of air pollutants on vegetation continued during 
the review period. Working with the University of Guelph under contract, progress was 
made in the investigation of ozone damage to tobacco crops. A literature survey was 


completed on fertilizers and their contribution to nitrous oxide concentrations in the 
atmosphere. 
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As part of the Saint John Regional Study, assessment of air pollution 
impact on vegetation continued and progress was made toward completion of an Index 
of Atmospheric Purity based on species frequency, distribution and coverage. To 
monitor the entry of selected pollutants into an ecosystem, samples from permanent 


vegetation plots were analysed for pollutants such as heavy metals. 


Studies of the effects of air pollutants on arctic vegetation continued 
during the review period. Because of their importance in the arctic environment, 
lichens were selected as the subject of these experiments. In the laboratory, 
experiments to determine the effects of different pollutants on lichen physiology under 
different environmental conditions were started. Field studies of lichen communities 
in the Arctic continued to describe the energy budget and microclimatology of 
different vegetation types. As part of the Alberta Oil Sands Environmental Research 
Program, analysis of epiphytic lichens for heavy metals and sulphur was initiated to 


define deposition patterns around point sources. 


To determine background concentrations of certain air pollutants, samples 
of vegetation from the high arctic were analysed. Comparisons can be made with 


European data to provide information on the long range transport of air pollutants. 


Under a contract let last year, work continued at the University of Guelph 
on the development of air quality criteria for agricultural crops under different 
meteorological conditions. Planning began for a workshop on Canadian research into 


the development of criteria and standards for air pollutants. 
Environmental Techniques Development 


Several projects involving the development of new instruments were 
completed during the review period. A special counter was developed that will record 
field data on a paper strip chart in such a way that the results have a linear 
relationship with the elapsed distance travelled by a mobile research vehicle. This 
instrument, known as the Speed Proportional, Elapsed Distance counter was used 


successfully in field trials at Sudbury. 
Other achievements included: 


- the construction of a Kautsky device to measure the photosynthetic 
activity of a plant. The portable instrument can be used in the field 


to study air pollution damage to vegetation; 


LPOG = 


- the development of a gas chromatograph-electron capture detector 
system to measure concentrations of freons, other light halocarbons 
and nitrous oxide automatically. The system will be used in field 
projects to investigate seasonal variations in ambient concentrations 


of nitrous oxides and to validate trajectory analyses for freons; 


- the assembly of a spectrophotometer to make diffuse solar irradiance 
measurements in Toronto. Direct solar irradiance measurements are 
planned. These data will be used in modelling photochemical air 


pollution; 


- the development of air sampling instruments to measure the 
concentrations of sulphur dioxide and particulate sulphates in the 
same air sample. Analysis of the filters by an isotope dilution 
technique provided the sensitivity and accuracy to permit the 
measurement of low background concentrations of sulphur. The 
methods were used during field studies at Sudbury and at the Alberta 


oil sands. 


A measurement technique for nitrous oxide, an important precursor of 
photochemical smog, is being developed. Data obtained will be used in the 
development of special chemical models for the formation of oxidants in urban 
atmospheres. In another project, an instrument is being developed to measure the 
amount of light scattered by aerosol particles. It will be used to determine the number 


and size of aerosol particles in air samples. 
Technology and Information Transfer 


During the review period, more than 100 publications and reports on the 
Branch's activities were completed. An air pollution potential climatology for Canada 
was accepted for publication in "Atmosphere". Joint frequency distributions of 
pollution potential variables for all Canadian upper air stations were placed on 
microfiche and a user's manual is being prepared. The Branch organized a three-day 


seminar on the Environmental Assessment and Review Process. 


Science Subvention Program. During the review period a number of 
research programs were completed under the subvention program and through direct 
research grants. These activities fall into two broad categories: studies related to the 


physics and chemistry of the atmosphere, and those related to the effects of 
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meteorological conditions and air quality on water, soil and vegetation. Information 
from the second category of activities is used in assessing the applicability of cause- 
effect criteria to Canadian conditions. These criteria are then used in the 


establishment of national air quality objectives. 


Federal-Provincial. The Service provides a member to the Federal 
Provincial Committee on Air Pollution and to its sub-committees on National Air 
Quality Objectives, Maximum Tolerable Levels, Air Quality Indices and Air Monitoring 


Site Selection. 


International. Scientists of the Service continued to participate in various 
intergovernmental groups and international organizations involved in studies on topics 
such as the long range transport of pollutants (OECD and ECE Working Groups), 
multiple-source modelling of urban pollution (NATO/CCMS* Working Groups), environ- 
mental monitoring and assessment (WMO and WHO Working Groups; International 
Congress of Scientific Unions; United Nations Environment Program), climatic change 
and the assessment of human activities as a change-forcing mechanism (WMO Working 
Groups; Global Atmospheric Research Program),° and the input of airborne material to 
receptor surfaces (WMO Rapporteur on Plant Injury by Air Pollution). Such 
international contacts provided an exchange of information on a wide variety of air 


pollution problems. 
Major Branch Projects 


Long Range Transport of Air Pollution. In response to observations of the 
increasing extent of acid precipitation and of atmospheric haziness in Eastern Canada, 
the Service convened a meeting of Departmental scientists to review evidence of the 
occurrence and effects of long range air pollutant transport in Canada and to assess 
the adequacy of current research and monitoring programs. The report of this ad hoc 
group became the basis for a submission to the Departmental Management Committee 
in August, 1976, when it was decided that the Department should undertake, as a high 
priority item, the development of an integrated program on the long range transport 


problem with the Atmospheric Environment Service as the lead agency. 


*Pilot study on Assessment Methodology and Modelling and associated Working Groups. 
°Atmospheric chemistry and global pollution (WMO), the IJC Air Pollution Advisory 


Board. 
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The objectives of the program are to determine the state of the 
environment in Canada before the impact of emissions from increased coal burning in 
the United States and Canada, and to develop a clear understanding of the occurrence 
and effects of long range transport within and into Canada including the geographical 
extent, severity and socioeconomic costs. Initially, efforts will be concentrated on 


sulphur compounds in Eastern Canada. 


In the meantime, the Service has undertaken two programs to provide data 
to evaluate the situation. A network of 40 precipitation chemistry monitoring stations 
is being installed across Canada, with emphasis on the east. It will become fully 
operational in April, 1977. During August, 1976, the Service completed a study of 
daily concentrations of particulate and precipitation sulphate at 30 relatively 
unpolluted stations across Eastern Canada in cooperation with the Environmental 


Protection Service. 


The Atmospheric Environment Services role in the Departmental program 
on the long range transport of air pollution will involve three components: the 
development of trajectory analysis and improved long range transport modelling 
capabilities; the development of a network of stations to measure concentration and 
deposition of sulphur compounds; and supporting research. In addition, close contact 
will be maintained with similar European and American programs to ensure 


comparability of techniques and data and to provide information exchange. 


Alberta Oil Sands Environmental Research Program. The Air Quality and 
Inter-Environmental Research Branch has continued to contribute to this program 
through participation in meteorological data acquisition, applied research and in the 
air quality modelling activities of the program's Meteorology and Air Quality Technical 


Research Committee. 


The Branch has been striving towards the establishment of a meteorological 
data base for the oil sands area. Ten climatological stations are now providing data 
routinely and a 500' high meteorological tower is operational. Related data-handling 
procedures are being developed and tested. A mobile minisonde system with automatic 
data analysis and plotting was set up but the program of routine temperature and wind 
sounding of the lower atmosphere was delayed by slow delivery of equipment. A 
feasibility study on the application of balloon-tracking radar to the minisonde program, 
completed jointly with the Ministry of Transport, determined that this method would 


be successful. Reports on the first intensive field study, completed in March, 1976, 
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were written and seminars presented in Edmonton and Toronto. A second intensive 
field study in February, 1977, was completed. Measurements were made on the rate of 
in-plume sulphur dioxide oxidation and of the background air chemistry. Studies of 
patterns of pollutant uptake by snow and lichens were set back due to the snow 


conditions. 


Research projects on the air pollution potential climatology and the 
Climatology of low-level air trajectories for the oil sands area were completed. New 
and continuing research, in addition to that mentioned above, involves potential 
transformation processes for oil sands air pollutants, pollutant deposition processes and 
the derivation of plume dispersion coefficients from tower-mounted bivane measure- 


ments. 


The impact of extensive oil sands development on the air quality of the 
area may in principle be estimated by using mathematical models to predict pollutant 
concentration distributions for appropriate source properties and meteorological 
conditions. Modelling activities are focussed on two projects. In the first, the simple 
Climatological Dispersion Model is being applied in an attempt to provide gross 
estimates of seasonal and annual average pollutant concentrations. In the second, a 
literature survey is being made to determine which regional dispersion models should 


be applied, adapted or pursued further in the program. 
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Se bn 'S Saahiin 


Concentration moyenne 
sur lenecre 


Concentration de SO, X “conc. 
de part. an susp. Moyenne 
sur 24 heures 


Fluorure d'hydrogene 


Concentration moyenne 
sur 70 jours 


Concentration moyenne 
sur 30 jours 


Concentration moyenne 
sur 7 jours 


Concentration moyenne 
sur 24 heures 


Sulfure d'hydrogene 


* 


Concentration moyenne 
sur 24 heures 


Concentration moyenne 
sur 1 heure 


OES) ee Ee ee eS ae ae ae 


Proposé 


0.20 ugim> (0.24 ppM)* 


0.40 celine (0.49 ppM)* 


1.0 g/m? (0.66 ppM)* 


400 ugim? (0.22 ppm) 


0.20 ugim> (0.24 ppm)* 
0.35 ug/m> (0.43 ppM)* 
0.55 ugim? (0.67 ppM)* 


0.85 ugim? (1.05 ppM)* 


5.0 yg/m> (3.29 ppM)* 


1520 ugim? (9.88 ppM)* 


1000 Wallin: (0.53 ppm)* 


125 000 (ug/m?)>* 


- LE =- 


TABLEAU 7 OBJECTIFS NATIONAUX DE QUALITE DE L'AIR 


ee eee ee ee ee ee SS a SS 


Contaminant de l'air Niveau maximal Niveau maximal Niveau maximal 
souhaitable acceptable tolerable 


Anhydride sulfureux 
Moy. arithmétique annuelle 30 ug/m? (0.01 ppm) 60 ugim? (0.02 ppm) 


Concentration moyenne 3 3 3 
sur 24 heures 150 ug/m~ (0.06 ppm) 300 wg/m™~ (0.11 ppm) 800 pg/m~ (0.31 ppm) 


Concentration moyenne 3 3 
sur | heure 450 ug/m~ (0.17 ppm) 900 ug/m™ (0.34 ppm) 


Particules en suspension 
Moyenne géométrique annuelle 60 ugim? 70 wef? 


Concentration moyenne .- 3 : 
sur 24 heures 120 ug/m 400 pg/m 


Monoxyde de carbone 


= CNG S 


Concentration moyenne 30 3 3 
sur 8 heures 6 ug/m~ (5 ppm) 15 ug/m~ (13 ppm) 20 ug/m~ (ppm)* 
Concentration moyenne | es, ug/m? (13 ppm) 35 ug/m? (30 ppm) 
sur | heure 
Oxydants (ozone) 
Moyenne arithmétique annuelle 30 ug/m? (0.015 ppm) 
Concentration moyenne 3 3 
sur 24 heures 30 ug/m~ (0.015 ppm) 50 ug/m~ (0.023 ppm) 


Concentration moyenne 3 3 3 
sur | heure 100 wg/m~ (0.05 ppm) 160 ug/m~ (0.08 ppm) 300 pg/m~ (0.15 ppm)* 


Dioxyde d'azote 
Moyenne arithmétique annuelle 60 ugim? (0.033 ppm) 100 ug/m? (0.055 ppm) 


Concentration moyenne 3 
sur 24 heures 200 ug/m- (0.11 ppm) 300 ug/m? (0.16 ee 


9/6] 1aTTIN{ ZT Np epeued np 3}19zeD ke] suep sonied 1U0S sa[q *aT4}SNpUT 93199 e 
juanbrjdde,s inb sadT1}0a4Ip SPUBTT SET 240qeT2 UO faT4ZSNpUT] ep sjue}Uase ida Say DaAe 


UOTeIOGETTOD Ua ‘xNeTIOJIIJa} 38 xNeTOUTAOId “Te1apa} S]UaWaUIDANOS Sd] 
anbiyDJy,] SUep s1eTUTW UOT}e}OTdXy 


"3909 B SANOJ Sap 1a ‘XNSUTUUNITG S}USWI91QAS1 SEP 91ISNPUl| 


ap ‘salsaj}UaWID Sap UOl}US}UT,, E SedTI}5aITP souZI] sap alfqnd e uO 


*] UDWUSUUO ITAUS,| 
ap uoldaj0id ap oJetzewW ua sazotuys sntd saoue8txa,p uotdope,, Ja3ISssa.au jUaaned 
‘jataysnpul yUsWaddojaAsp np aisuap ef] No atydeiZ0do} e] Saf[a} SaTeDO] SUOT}TPUOd 
sa] anb nuuodaJ }S9 [J] *aUe1adWos ANE] ep JURAVTeJ SUOIZ91 Sa] SUPP SAONITS SoT4I}ZSNpu! 
sa] Jed 1a1]9adsa1 SITE} & SOTEWTUTW SAWIOU SWWOS SITe,] SP uoTIN{[Od e] 94}2U0D 3}3NT] ap 
xneroutaoid sawstuesio say Jat~noaed ue ‘uoI]e]UaWa[Z91 op SeusTueZIO say sed opides 


uotjdope aney }aW4ed nb ausJoF oun snos juasstesed sadt4jOOIIp Saust] Se] 


*TeADPIJ JUSW9UIDANOS 2] eiadiomaed stanbxne sjaloid say sno} Ja SS9HATIOR Sof 
$91N01 *xNeAPJ} S2T SNO1 INod saaBIxd SaTRWIUTIW SAWIOU S98] JUOIAN}T}SUOD S9dTI}IeITP 
souSl] Say ‘ste, op azyenb e] op uoT}esOlia}ap ey [sure PiayogdwWa ja SUOISSTWA 
sap sajuejyioduwit suoljonpei sep e4iauswe satidoidde UOT}eLUaW2TZ91 ap sauisTuedso 
say aed uotjdope ine *Sa}UeISTXd SUOT}LeT[eISUT Say SUP uotinjjod ey] 391}2U0D 92}4N] 
ap sfIjOalqo sap 1a SBdTFIPOW NO SaT[aANoU SUOTIET[e}SUT Soy SUeP Jayooedsai e WinwTUTW 
UN JUTNIA as SadsTdaI1d SATWI] S87 *SOSTA STOTI}SNPU! Sapacoid say anod anbisaydsowje 
uoTinj[od ap aiaTzewW ue sa~qeotjzeid sanbtuyde} soinay]faw sep ye [TeAe1} 9p Sepoyrou 
soinay]Iaw sap lodwa,,| e jUapuodsets05 Inb ‘are,] suep S}UBUTWe}UOD Sep jUaWaZeZaP ap 
SAUIWIT Sap Jasiooid ap 1Sa Sad]J}OOJIP Sous] S9D Sp Inq 97] “SUOISSTWD Se] }UPUIBDUO0D 


SaTPUOTIEU SEdTIDAIIP SaUBTT ap UOTZeZ[NWOAd eT WOADAd TOT eT AP B SPITE, T 
sayejgues SuOI}eAIasqO 


SNOISSIWA SAT LNVNUFONOD SATVNOILWN SAOISLOFUIG SANSIT 


*/ neayqe} ne sjyinpoida. 

juos juaseid e,nbsnf{ sz1sosead sre,y 9p ayyenb ap xneuorzeu sjtjoalqo say 
sanbriqnd ajues ey op 
‘91dwWoo ap UTf ud “1a BIA ap apow np suadap xne se] ap ayfenb ey ap uoTesOLI919pP PT 
jayoadwia anod saat}091I09 soinsawW ap ayeIpawiwt astid eT ayissaoeu Inb anbruaydsowje 


JUPUTWE]LUOD UN,P UOT}e4ZUB9DUOD sUN aNbIpUT aTqe4safo} TEWIXeW Ne2ATU 97] 


= Oe = 


*SadJTeSSad9U SaAINSaW Sa] FIpusjad je4sAap 
2]191}U0D ap awsTuesio uN ‘assedap isa neaatu 9d anbsio7 *epeuesd np sated say sano} 
Inod sjanjoe sajsiveai syijoelqo sa] ajuesaidei [] *311Qg-UaTq aT 1a JauUOSad sOJUOD 
3] SSTITIISIA eT ‘xnewTuUe soy ‘xnelio}eU say SuoT]e1aZ9A eT ‘nea, ‘JOS aT Soysezou SJajo 


S38] 94]U0D JUBWa}eNbape 419Z9}0Id e asIA atqeidaooe JewWIxeW NedATU 97 


*uolyn{[odizue sanbtuyde} 
sop juswaddofeaap a] atuejnos enb Isure uorjnjfod ey ap sjayja sap sXed np saanytjod 
uou satjied sat 1989}0I1d e jueSIA anbizI[od aun,p jUaWapUCJ ay Jo Wey ep ayyTenb 


e] anod diputa}j3e e JaTWaid 3nq a] anjIsuOd afqeyTeYyNos JeEWIXeW NedATU 37] 


*aTqesa]o} fajqeydaooe ‘ayqeyreynos saiaydsowjze,] 
ap sjuenjjod xnedisutid sap undeyd inod arey ap ayyenb ap syij5efqo,p xneeaatu 
S101} HOAdAd TO] ET *AIe,] SP UOTJeUTWeIUOD eT & Sa}TWIT Sap jUeXTT ua soT[qnd 311g-uUeTq 
2] 19 a}uUeS eT Jad9}0Id e JUASIA Te] ap aztTenb ap xneuorjeu sj1al[qo sa] 


sayejaua3 SuOr}eAIaSqO 


UVTI AG ALITVNO AG XNVNOLLYN SALLDALAO 


ISI SUOTIEDTIGN, - 9}3€10199IIG JO1]UOD UOTINITOg ITY 


SdATIOA[GO AIITEND JATY [BUOTIEN JOF e1I91ID 


(ZZ6T) lUunTWpe7) JO SUOTSSTW A Pue S9DINOg Jo AJOJUSAU] TeUuOTLeN 2-91 GOdV 

(ZZ61) OUIZ JO Suolsstuy pue sadinog Fo A1OZUSAU] TEUOTLEN 1-92 GDdvV 

(ZZ61) ePtson]{ JO suoisstwy pue sadinog Fo AjOJUBAUT TEUOTLEN /-GL GDdV 
(7261) 

asouesueyy JO SUOTSSIW ZY pue SedINOG Jo AJO}JUSAUT [eUOTIEN 9-¢/ GDdV 

(ZZ61) OTuasay JO suoIsstwy pue SadINOG Jo A1O}USAUT TEUOTIEN 6-C/ GDdV 


XND]UAWIBULVOUIAUG UAWDXE Ja UO1]DN]DAY 


DANAN-P1I9], & B14aA-aTeg ap uoTsaI 
eP] suep ayueIwe,p saiqiy} ap sanbtiaydsouje suol}espUsDUOD ATI-9Z-dV-S Sda 


PUPTPUNOJMON Seay 


214d A-9TeG BY} UT SUOTJEIJUBDUOD 2IGT4{ SOSeqsy dtuaydsow}y TI-9Z-dV-S Sdd 
BAISNTOUT Jaqwasaq 0O} AjNe *¢Z6] ea €1-9L-dV-S Sda 
dy} JOF sataewuNS ATYLUOP) SOURTIIAAING UOTINIJOg ITY TEUOTIEN 01 8-9/-dV-S Sda 


SS rh Soe 


saTdwes yOeRIS SOISeqsy UO UOT} 


-Ngl1siq ajqi4y pue uol1eJa1IOD JuNOD Ajojesogeyj4s3iU] Fo Apnis 1-91-dV-S Sd 
2@9UD]]10AUNS 
Surutw oTjDay *AZoTouYyda] JO1]UOD PUP SUOTSSTWY UOTINTTOd ATY h-9/-dV-€ Sda 


Z/6] JO} SuoIsstwy Jo Ayewwng *oTuaxJy pue 


SwinTWped ‘OUTZ JO SUOTSSTWY PUB S9DINOG JO AIOJUSAUT TEUOTZEN €-9/-dV-€ SdJ 


Z/6] JO} SuoIssTWwy Jo AreWUNG *wNTpeueA pue ‘epliony{ 


‘gsqueSueW JO SUOTSSIWA Pure Sd9dINOG Jo AJOJUSAUT TPUOCTIEN 1-9/-dvW-€ Sdd 
Adysnpu] 
TTexTY-sopyD + *ABopouyde] JO1]UOD pue suolsstwy UOTIN]]Od ITV 9-¢l-dV-E-Sdd 


Z/6] Ue SUOTSsTWa Sap aWNsSay 


‘asaydsowijze,] SUPP sjuen{[od ap sjofai sap Jeuol}eu o1Te}USAU] 46-G/-dV-€ Sda 


(ZZ61) SUoTSsTwWy FO 
AACWIWNG “SUOTSSTWA JURINT[Og ITY JO AJOJUBAUT SPTMUOTIEN VY 6-G/-dV-€ Sd 


PIONS PAON “[TyUsUTAds ‘ue, As9}7eg 93391NS 
aul Burpunoaing ATaLeIpswWwW] UOTJeUTWIe}UOD WNTWpeD pue pes] €1-EL-dV-€ SdJ 
a160]0UYde} Ja a1WOU0dy 

sa1e[noyIeg suloOqiry 
UI pea] JO UOTJEUTWI9}9q 3Y} JOF PoyLeaW VOUsJEJSY PIEPUeIS t-C/-dV-I Sda 
ask]DuD,p Sapoyzaw 1a Sapod ‘sjuawa)bay 

:snaed juos sjuPAINs sjiodde. say ‘assaia}ut snou Inb apotied ey ap sanod ny 

*xnediotunwW 3a xneloutAodd ‘xnelapal 
sawstueZio xne 1a assaioiUT TTqnd ne ‘satiysnpul xne ‘sajisJaatun xne ‘soyeuol} 
-PUIJ31UT SUOTIeSTURZIO xne ‘siaBUeI}O S}UsWaUIJaANOZ XNe BIOAUDS Se] UO *yaoddei 
Jed saitejdwaxa QQ/ UOJTAUa,P 1S9 UOTINGI4ISIP ep Jan}Iqey SWNTOA oT *sa11039}e9 
aajyenb ua stjiedai sjzsodde1 ¢Z atfqnd e ajje ‘apolied e] ap sanod ny = ‘s[lasuod 


-sjiadxa ja sadtAsas sas sed sa8ipai sanbruyde} ye sanbi}1uUatos sjioddei say anqti1sIp 


19 atfgnd ‘asedaid anbriaydsowjze uorn{fod eT ap gjeioues uoleIIq eT 


suor}eoTTqndg 


SG Coe 


*SJROTJ 11199 Sa] JaTaanouse. nod stow 
SZNOP NO XIS ap SaT[PAI9UT & NST] JUOANe SsANOD Sa *}eDT} IIa uN NS5aJI LUO UOT}IDIBO9 
ap sjuase un ja ajyUPIeNH ‘assaiajuUl snou Inb apotiad ey ap sano ne ‘ysanO-PJON np 32 
Deqand Np suolgal say suep ‘JUaWAaUUOIIAUD,| BP UOTID910Id eT ap BdTAIaS a] 3ed sauUOp 


939 jUO Sinayedsul sap UOTIUAaLUT] e atJjaWTOedO,p sanod suatweid saq 


*S2IOUOS $3}J3SSED Of OP 19 STENSTA-OIpne sinod Q¢Z ap asodwod as anbijoepip Jala}ew 
Np a[qwasua, anb ajJ40s ap ‘e]-xnad e sainofe 3319 1uO0 Jafns awWgUI ay Ins jUeLIOd sTaNsTA 
-OIpne sjuawNdop soijne,q *Tauuossad snay JawW4OF Inod 3Jaand01d sat as JuaAnad epeued 
NP UOT}e]UsWI]Za1 ap SaWSTUBZIO Sd] *[aNSTA-oIpNe ud $31}sIZaIUseId 311g,P JUENUT}UOD 


Sa1JNe Say] Sno} ‘saXxIJ SadINOS Sap 93]QI}UOD aT ANS sinod np uoldaoxay y 


*S[TaSUOD-S}Jedxa 
Sap Ja SUTEDTI9We Jd BUUDSIPEURD dTI}SNpUl,] ap sjuejUasaida1 Sap ‘saiTeyssaaTuN sap 
‘epeUueD JUSWIUUOITAUT 19 SaYd9q ap SaITeUUOTJOUOJ Sap Jed sauUOp ja JUsW9UIBANOZ 
Np sadtAjas say aed saiogey~a 9339 UO SANOD SdijNe SaT “JOSPUTAY AP J}HSIOATUP),T 
OP s]elaIsNpul aydsay91 ap ynyysu,~ aed ‘Je1]U0D uN,P NIJaA Ud ‘faJ0DUa |aadUUe 
31129 auUOp ja aiedaid 939 e SaXIJ SaDINOS Sap afQ4jUOD aT] IMs jue}IOd UOT}EWIOF 
OP SANOD a] ‘aTAISNPUT,] ep 12 S9}IDaI4d JUSsWAUIDANOS ap XNBdATU SIO1} Sap S}UdWAaT3eI 
Sop UOTINDEeXxa] ep sSaBIeYyS sawisTueZIO,p JUeUaA ‘sanfTeAsid j}uOS Ua,s sauUOSsJad 
1BUIA JUaD = «*s}UBWaTZa1 sap uoljedldde ua astw ey ya anbiaaydsowyje uoljnyjod e7 
ap surewop ne vanbridde arZojosoajaW eT ‘SaxI} S8DINOS Sap a]Qa}UOd af ‘uOT{NTTodTjUe 
sanbtuyde} say ans juatej410d s[] *aauUUe 33195 SINOD Sad ap XIS aUUOP Be UO *TedIoTunuW 
32 TefoutAojd anb Jelapay neaatu ne jue} ‘UOT}IDI90D ap s}uase xne SauUOp 210DUe 
juOS UOTINTTodIUe sanbruyde} Ua UOTJEWIOF ap S4nod sap ‘uoTyn{jod ey] 34}U0D 93}3NT 


ap SudIPeUed SaWSTUBZIO Sap UOT}EUBWI]Z91 ap sazIAt}Oe Saft JaAndde inog 
uOoT]N][OdTue SanbruyHe9} US UOT} PULIO.{ 


‘uolysanb ua apotied ey ap sanod ne sinboe 000 ZI ep sn{d yuop saysTyossTw 
SJUSWNIOP E00 Z6 aP snfd auisazuas BW9}SAS aT *SsaT[NOT}J4ed ap sanuaa s}uaWaUsTaSUeI 
ap sapuewap Q0g‘z ap snjd e npuoda e uo ja ‘epeued np xnedrorunw ya xneloutAoid 
‘xnelopay sawustuesiop aidwod ay sinod seley 919 UO saiTe}UuaWNSOp sayd1eYydeI 
OZ ep snjd ‘asseiajut snou Inb apotied e] ap sanodD ny ‘assaipe IN] uo,nb sauusIpeued 
sapuewap sat juassed Inq sed 10 ‘YqaiJ AP JeyUaD UOTJeWAOFUT TedTUYyY.I] UOTINTTOd 
JTy,] op enbiyewsosur awaysAs ne a}Twiy]T sgooe e auaisks a] ‘seuusTIpeUed SaTI{SNpuT 
J@ SaUSIOATUN Sap SaJaT[NoTIyed SUOTIEWIOJUTP SUTOSaq xNe ja sedTeuUOTIDUOJ-syney 
Sap S}UBINOD sjUaWsUBTaSUe1 ap sUTOSeq xNe yusweyesa puodas nb anbraaydsowje 


uotinfjod ev, ans uorewsojup awaysks un tqeja e uo ‘aqissod sjuawaustesuel 


aoe 


Sa] SNO} & SDIAJaS Np sede, JaINsse,p UlJy “SeauUOp ap Sanbueq ‘s[Iasuod-sj1edxe 
sap sjioddei ‘sasaaaIp suotzeottqnd :sadanos ap aiquiou pubis UN,P JUSTA UOTLEWIOFUT, 7 
“Q9SIA alijsnpul,] suep saenbruyde} sap 1e}9,, Ppuof e asuTweXxa uo ‘axIf sdJNoOS 


DUN & SJI}LTII VdT4AJO9IIP SUB] aUN,P NO JUSWITsEI UN,P UOTTe410gPT9,] 2P S1OT 
anbrisydsowyze UOTN][Od eB] INS UOTJEWIOFUT,P BUWI91SAG 


SANOINHOAL LA SANOIALLNAIOS SLNAWSANDIASNAY 


*spanoy xnejaUW Say 12 
Stuasie,] anb tsute uotsuadsns ua safnotied say suep ja aduassa,] suep quiojd af asAyTeue 
sioje BP UO. “saskTeUe Sana] ap ayTenb ey Ans ainZsaAua,p SastojeIOGeI-19}UT SaTQ4}UOD 


sop e adiomued juo adIAlag Np sejtoyesogey] Se] ‘apoliod ef ap sanod ny 


*JaTJo JO & JUDWTZa1 Np uot eT] dde,y 
® juPAOA Ua ‘aDUASSA,| BP qWOTd a] asATeUe TSsNe B SDTAIBE 9T *saiatssnod ap saaquwioje 
Sa] Qunsew jusWaTeZa e UO *sanbtuesso SosodWoOd Sep ja sp4noy] xnejaW sap ‘aind19W 
np ‘Oluasiey ap ad4nos eT e& afQ4jUOD ne sastidaa sanatsnjd e 9nqt4jUOD Issne UO 
sanbijATeue SadTAsas sa *sanbiyewoae sanbijoADATod sainqaesoapAy say 3a SasopyoATod 
sotkuaydiq say ‘STuasiey fsazes}IU sot je sajzej[ns so] ‘asquesuew ay jo WINTPeUeA 
aq ‘wintwupes ay ‘quod ay satjnonsed ue ‘spinoy xnejaw say :s}ueAINS s}uUeNT[Od say 
jUaWaJaT[Nse1 askjeue eB UO *jJURTIqWe IIe] ep Ssaajel sanatsntd inod 1a YqNS neesod 


ne sanbiyAyTeue sadtAjas sap TusNoJ e uO fapnia,[ e apolsad ey ap sanoo ny 
sonbr} AjTeue S30TAlag 


*01U0IO] AP UOISNJ apUOdaS ap quioyd ap aTiapuojJ aun suep SafQi}UOD ap aTJas oun 
j1eJJOdWOD O1e1UO,] ap 1a EpeueDd JUaWaUUOITAUY 19 SaYydag ap ajuTofuod uoOTVesTTeDI 
21199 ‘qwofd ap suolsstWa sap nut}UOD afQ4jUOD ay Jnod ayoIeW af JMS Sj}Jazjo 
SJUSUUNIJSUT S3T JTeNTeAe uo ‘sdwa} awWgW UY *xNeJNg[Ns asplupAyue use s9oJ}UsDUOD $91} 
‘Q9UTWAYS OP SUOISSTWAS Sap aINDIaW Np asesop ap JUSWNJ}SUT UN JoIOGeT9,P SNUT}UOD 
B uo fassaiojuT snou Inb apotiod ey] ap Sanod NY “*NUT}UOD Ud JdTTIOAINS Sey] e 3}STSUOD 
SUOISSIWID S23] INS SaTqeT} SJUBWaUBIasUel Sap jtu|a}qo,p UOSeF Dina][iaw ey] ‘yuenbesuod 
Jeg *JUWAaseZap af ins onjjur inb aD ‘dnooneaq JUaWaT[anyiqey JUSTIeA ST] *eW4OFTUN 


12 d1at[NBo1 uoSeZ op JUsWaUUOTIOUOJ sfalajsnpul sapeaoo0id ap nad saij 
3INSIW ap $}USWNIJSUT,P UOT}eNTeAD ja UOT}eIID 


*sasnanbe Suol{Nyos Say] SueP DTUSSIe,] 9p 
12 DUdSSa,P SUOTTTZUBYDO Sap suep quoyd Np ‘sadi{IJ ans STuasse,] ap adesop ap sapoy}owW 


Sap © UTPW dJaTUJap PT STW eB UO ‘“S]URSTeJSTJeS JUBWaJaT[NoTZaed sje}[Nse1 sap QuUOP 


- Te - 


e sjuenj[od sap jasIp a8esop af anod y-aduadsaionjj ey e Jadde juesiey sapoyyaw ap 
yurod ne astw ey] ‘apotied efap sunod ny ‘assasZo01d jUO JUPIqWe ITP, suep dand19W Np 


a8esop np 12 JUaWAaAgTIId ap apoyjaW auN,p aAnoida e 1a JUTOd Ne asTW eT 


“9SSPW AP 311} aWOI}Dads 
RP] & aaUuTquUIOD asnaze3 aseyd us stydesZozeWOIYS ap inajeuIpso sed 9103 aW9a}Sks 


uN ® Ja BadAaTa UOTSSaid Snos apInbt] atyde 1803 eWO1Yo e] & Jadde yey e uO 


‘ 


*SaduPe SqNS Sad ap asAjTeuR,] 
j@ uoTjesedas ef Ns JaT[TeAes} e anutiuod e uo ‘apotsad eT ap sanod ne {sajoUTISIp 
seoueysqns Q¢] 4Tue}U0D yned anjfod sre,p adAj uoj[MUeYda UA, *sasoTYyoATod saTAuaydigq 
Sa] anb satqejs sulow JUdWaTe19Uaz jUOS INb ja SaTISso} saTqiysnquiod sap uoT;dwosuod 
e] yWnpojd anb sanbiyDADAyTod sanbiyewoie sainqiesoipky sat puaidwod saxatdwod 
sanbtuesio sadueisqns ap adnois aijne up ‘aJTejUaWITe auTeYyd eT suep JaTnWwNddR,s 
eB aouepus} anay aed ja adUuaUeWaI AN|ayT sed jUastiajDeIeD as [] “sanaysodoyes 
j@ Sjuelfijsetd sjuaze say] ‘saprotqiay say ‘saptorjoasut say suep suoteotfdde saydijnw 
ap juaanoiy Inb sasopydAjod sayAuaydiq say aauuoljuauU ap jUuaTAUOD [I ‘syInpoad 
S399 TWILg *JUSWSUUOITAUD,] INS S9ACIZ SJaJJa Sap ATOAe JUSTeEANOd saxaTdwod sanbrustyd 


sjinpoid sutejia> anb juapIAs nuadap jsa [I ‘saauue SajaTUJap Sap Ssinod ny 


*sonbijATeue sapoyjaul 
ap jutod ne astui ja 3e,[ ap aseuuo[[|QUeYDa,p Senbruyse] 


*aUaZOIPAY,P S4NJI[Ns a] 19 aansoNy}j ay anod 
JOUaIIJaI BP S9asTTeEWIOU SapoyaW ap uOoT}eJOge{a,[ TAInsanod e uo ‘ale ap aityenb 
e] ap xneuorjeu sjijalqo sap tinddey y ‘saatded je sated sap atajisnpury sed qinpal 
d1IJNOS NP xnej0O, Sasodwod sap suolsstwa say 4inod ja sanajyesauToul sap asuaZzoapAy,p 
BINIO[YD 2p SUOISSTWa sSaT Anod sapoyiawW Ssajja} ap asioqe[a e uo ‘aaJ1aprIsuod 
apotied eT JUueINq ‘“SUOISSTWAa Sa] ANS SaTeuOT}eU SadTI}DeIIP seus] sat saaAndde 


JUDUUSTA BDUdIOTaI OP SaasITeWJOU SapoyyaU SauUTe}IB. fefad ap snjd ug 


*atAutadjod ap ja afAUIA op Saansopfyo ap saenbtiqej sap ayTAUTA ap aansopyo 
BP SUOISSTWD SaT INod ja UOISN} apuodas ap quioyd ap Satispuo} sap quioyd ap suolsstwa 
sa] inod ‘xnaijay uoU xNe1aW ap SaTiapuoj Sap aiINDJaW sp joe STuasse,p suorsstws 
say anod ‘10,] ap a8eT]143 ap suol}ey[eJSUl Sap STussie,p SuOISsTwWa SaT inod adueJjatal 
ap SaasITewWJoU sapoyjyaW ap uOT}eIOgeTa,] TAINSanod e uO ‘assai9}U! snou Inb apotiad 
e] ap sanod ny ‘asta [I,nb juenjjod np asdyeue,p spoyyawW aun ja a8euUUOTII}UeYIa,P 


anbtuyda}i aun ins atndde,s uorjn{[odiue sawiou say ins JuawaT[se1 anbeyD 


SQDUSI9FOI1 op S8gSTTeULIOU Sapoyui3W 


= 063= 


“6261-8261 
QIZIOULUTJ B9UUR,] SP SINOD Ne ITAISS PTEIASP Jnayeinda,] 19 ‘nAaad aWWOD asiTeo1 as 


yaload ay *juantjod ey 39 asaydsow}e,] suep ino{ anbeyd juapsed as tnb sztnpoad ‘sieTjop 
ap SdJal]iw sanaisn[d ep aneyeA aun,P ‘sonbrtwtyd siinpoid ap uol}epNndaTDd us ssTWs 
P] Wesjewsed aja ‘auuafow anassoi3 ap anbtugey aun sueq ‘siatded ya soled sop 
SuUUdTPeUeD dTA}SNpuUT,] Suep suoTeoT{dde saisea ap eJBANOI} anbtuydea} 33399 ‘s}uUeN,IUOD 
juos sTessa So] I$ ‘“adfNnos ap s}ueIOpOTeU sasoduiod ap sasseyo zes sop iTespnossip 
‘yugwaUe}NWIS ‘Ja UOTJeJOdN35a1 ap s1eIpNeYS eT EP sapnoiaed sauly ap SUOTSSTWD So] 
jlesaq{tendea Inb anbrneapAy sanazeinds un e Jadde yey opnia,] e anbruyde} eT *(°d-"N) 
SIMPHOPN-JUUY-a1UTeS e& 1Je1y4 Jatded ap anbrugey aun,p yueUaAOId sapnotjsed ap jo zes 


ap asueTIW UN,P SUOTSSTWs Sap uotjeinda,y] ans yeIOd }e1JUOD SWIXNSp 9T 


*6/61-8Z6] SAQIOURUTF DOUUL SP INGaP a] S4J9A JUOIOUUOTIOUOF 
sit {sunajyeinda say afyeysul e UO “epeUeD Ne S[ati}snpul s4nsjo9s Se44ne,p e,nb tsure 
‘S19T1S910J S}INPOId Sap 911}SNpul,[ 93NO} e janbrjdde,s eaanod anayeinda 395 ‘saanaid sas 
We [IS “apeyurtnbsio] saysefou Sjajjo Sap jTOAe yreainod nb j1so1j09 anbrwtys ynpoad 
un Ud sWIOTSUeI} aS [aS Np dtz4ed aun ‘sToq ap UOGIeYS ap aouasaijd ua ya ‘saunjesodwe} 
sayney ap & UOTJsNqWOD e] JUuePUdag ‘saTeS Nea] Sp SUP SPSdAJOSUOD SeT]Iq SOP jyueUudsAoId 
slog ap S}eYyoaP Sep uOTIsnqwiod ef Jed salinpoid sauljes S9dWN} Say JOUTWITS & PITAJES 
[I *aanjzesadwa} ainey e Joa Sas e JUBUUOTIOUOF ‘Soyd e Je,p inajyeinda un,p uolje9I19 
eT & afffeaesy Inb PayWT] SJonpoig 3SEI0J SIQUINTOD Ystil4ag e19TDOS eT B JeITUOS 


Jatwaid uos apsoooe e anbruaydsowje uotinjjod e] ap eTesauas UOTJDIIIG eT 


“uOTeJOqeTa Ua JUOS NO saT[qnd 9329 UO S9dTI}DeJIp sauSI] Sep no JUaWaTZaI UN 
sjanbsay snod sjuenjjod xne aaped ad T87eTa ojINs e] aed & uo ‘assaiaj}ut snou Inb apotied 
P] ap sanod ny *aafnos np sasodwod sap je soaulj sajnomsed sap aseideo ap sanbtuyde} 
Op uoT}esi9 eT ANS JUdDOE,] STU Psloqe,P e UO ‘anbisaydsowje uoljn{[od eT op SUTeWOP 2] 
sued °¢Z6T T4Ae ,oT AT INanBIA ud 34}uUa sa aWWeIBOId 3D ‘uolynjjodijue sanbruyde} 
saTJaanou ap ajaanojida ya jutod ne o4}}9W 9ap eNnA Ud ‘glaysnpul,] oeAe sa8eqsed 
sIe JJ © 9]Ud}Ua,p aWWeIZOId UN s1OgeRTS & JUSWSUUOITAUD,| OP UOT}D9}01d PT BP JOTAIAS 
a] Juanbasuoo Jeg ‘Ul} a}}99 e SuOT}IsOdsIp sap ajsodwios anbruaydsowye uolyniyjod ef] 
31]U0D d314N] PT ANS 1O7T PT Op ¢ afoTIIe,] ‘UOT}eIJSUOW ASP ANI] 9 uolinjjodiue senbruyde4 
ap uoT}e9ID eT Jaseanooue ajj9-jned jIOp [esapaj JUSWdUISANOB at anb jUeSsSTeUUODIyY 
‘satqeydaoae jyUaWanbtwouose ja saatidoidde juawanbtuyde} sepoyjaw ap jasodsip 


yney [I ‘neay ap jo sey ap uornijod eT 91}U0d JUSWSdPdITFJa 19}1N] INO 


(LVdQ) vornfodjue 
sanbtuype} op UOT}eJJSUOW ap op }9 UOTJEID op awwe1Z01g 


ANOINHOAL LNAWAddOTAAAG 


=" 6G. = 


*919Q4}UOD Op NeIS91 NO 9AVTeI1 JNO} e UuaWaTesa Janbidde,s e1anod 
Il “VdNS Ne2S91 NP UOTJOUOF usd }reF YIOS [TRACI aT aNb usIg *JUeTqWe IIe, ap UOTINTTod 
RP] ans saguuop sap uol}e}jUasaid ef 39 UOTIEOTJIDA PT ‘uOT}eJOIdIJOIUT,] ‘asATeUe, 
*93J0D91 PT STadwiod A ‘3Te,[ SP aTQ4}UOD ap sawsTueZIO Sap Sa}IATJOe Say] JasTWIOJTUN,P 


ulye sattqnd ja snSuod jus Sastfewsou sapacoid ja sapoyjaul saq *a71]DN% 


‘auOqIeD ap apAXOUOW ap SanuUOd $9aj}t}UeNb 
Sap JUBUDS}UOD SaipUT[AD Sep NeIssd Np sua{dTyda} xne TuNO} e uO ‘aportiad ey ap sunod ny 


‘IAINSANOd 3S9,8 YWqNS Neesad np sjuauNA1sUl sap a8euuoj[eis,7 ‘abpuuo1p7q 


*9DUTAOId 311989 ap JUSWSUUOITAUY,] SP 949}STUTW Ne VdTJUOdD 9} & (*q-*N) Aoupts e [eTDOS 
911g-UdTG NP Jd STeUOTIEU d1UCS PT AP dJd]STUTW 3] SaAe UOT}JeIOGeT[OD Ue azTey ‘anbr1 


-aydsowje uotinjjod ey ap apnia,7 “JuawauuOsAua,] uns sjaffe sap apni y 


*NUT}UOD Ud SafNoTjIed ap SinasATeue sap apnia aun stido4jua 
Issne BP UO “JOSPUTA & JO [P9I}JUOP e HOS ‘JUaWaUUOTIOeIF ap sflasedde oajenb aodeyd 


INS dIPNjs 2 UO “ATAINSANOd 3$<a,S aT} 9 WOTNUeIZ ap S}UdWNIISUT Sap 9pnjd,7 


*JOaTjJe 189 e UOTeNTeAdD,p 
sjioddei sanatsnjd a3Ipai e uo faxauue JaliajewW np ja asdeuUCTe}a,pP SfI}IsodsIp 
ap ‘sjuenjfod saijne,p sanasATeue,p UOTJeNTeAd,] WET © UO *aW49} BUC, & JUaWA}IOdWOD 
3] JaIpnya ua anod 9ainat491xXd UOl}e}s SUN suUeP XNaINJ[Ns aplapAyuR,p sinasAyTeue 
aajenb aTjeysul e uo SaaJaplsuod apotiad ef ap sinod ny = ‘anbrsaydsowje uorjnyjod 
PB] Jay[Ia@aans anod saps snjd say sapado.d say 1a Sapoyjaw Say ‘sjUaUINI}SUT SaT JOANOI} ap 


nq anod e awweiZ0id aD “uID,] AP 2194JU0D ap SjUaWINUZSU] Sep U0I]DN|DAT 


“JOANOOULA OP UOTZ9I PT OP Ie] ap ayyenb ef puoj e 1aIpnja,p e4}aWIEd 


("G-"D) psojsiogqqy ke 2]Q4]U0D ap ajatdwiod uoT}e}s aun,p uoT}eyUeTdwT,T 


*JUPIQUIE JTE,] 19 [OS a] ‘aBIau eT SUBP DTUSSIe,P SUOT} 

-P1]USDUOD S3T dAN0I2 A UO “dFTUHXMOT[AA SP JUIWSUUOITAUA,, BP apna] 9p UOTSeDD0,| 

® ‘9/6] US 19 ¢/6] UA SaasI[eai SasdTeue Sep ins sjsodde4 sap a3Ipai e& uo ‘assajaj}Ul 

snou Inb apotied ey ap sinod ny “jUPTqWIe JTe,] sUeP 9UOGIeD ap spAxXoUOW Np ayetoads 
apni sun asifead e uo “(eluaq[Y) esINOT eT Ne a (UONA) assOYyeITYM VY 

*sanbi]]e19 WoueRs10 

19 SasOTYD sanbr}zewole sasodwod sat anb [sure souTwesojjIU soy ‘saajne d4]Ud 

‘JQUUOTJUIW BP JUSTAUOD [] *}UPTQWE JTe,] SUPP S9DPI} AP }e}a,] e Senbruesio saoueysqns 


Sd] Jesop ap stidaajua e uO ‘asseW ap a4jQWIOI}Deds NesANOU UN,P spre] Y 


- 82.5 


*QODTAJaS Ud aSTW 
PS ]URAR aSTLdI SINaTJajUe apnja aun e aynole,s ‘uoTjezIO[dxe ua yea enbraqey eT 
anb sioye aastjeas ‘apnia a}}aD *aqand ne ‘uo[]IAgNdH-INs-JaqaT & s40TYO ap anbtiqey 


aun,p seid JURTGWe ITP] SUPP SINDIBW ep SUOT}EIJUSSUOD Say giNsewW e UO 


*(Q@ANIN-3149 [AUD 
Jopeaqey & Jo alJaa-ateg e,nb sure (*q-"d-"]) UMO}AI}0TIEYD ke ‘s99UIBDUOD SadUTAOI 
Sd] DDAP UOTILIOGE][OO US SaasT[eas JUBsWAINSTI9}Ue SapNja Sap ins sj1odde1 sap aZIpe 
snd ap eB UO “uOqIeYyD Ne anbrw4ay} ayesjuad auN a4TN4JjsUOD ap asodoid as uo] no 
3SSOOY-a]JaANON ke] ap UOTZ9I1 auN sueP xNaINjINs SsplupAyue,p SeT[ainjzeu SUOT}e41}UsDUOD 
So] aIpNia Issne e UO “aT[IASUJOT ap JeT4}sNpul axafdwos af sanod uorjntjodijue 
SaIza}e1Js Sap Jasogey[a e }UOIAJas estnpold a]]a,nb saauuop say *}UsWaUUOITAUA,] 
ap uot1da101d e] ap adtAseg np anbrjuell1y,] ep Teuotsaa neoing 9a] 32 anbiiaydsowje 
JUDWAUUOITAUD,| SP SDTAIAS aT ‘URAL-JUTeS ap aTIA ey] faouTACId e] aed JUaWa}UTOfUCD 
astidd3jUd BpN}s oUN,pP 11Be,s [I SuoTJeYTO[dxa,p BQUUe SWITSTOI} ES SUTWID} E 2[[TASUIOT 
19 UR|L-1UTeS ap aseUUOTITZUeYSa,P Neasal ay ‘YOTAMsUNIG-NesANON NY “YdNS Neeset np 
SUOTIE1S ZZ SUPP SA}eTINS Sa] IeTQI}JUCD UO 4JUBWOW aWUIgU ny ‘sked np Isa] ep SuoT}eI1s 
€€ ap jUeIqUe IIe] SUeP SoJeFINS ap sano4ed sap uoT}e41JUBDUOD eT “9/6T WOR Ua 


‘gIpnia e uo anbruaydsowijze JUSsWAUUOITAUA, BP SDTAIOS 9] DBAP J4959U09 aq 


jueiquie qe] ap sapnyg 


"UOTJEIOGETS,P SINOD Ua }S2 9UIJ9}UT UOT}SNGWODS e Sin3v1OUW 
SdP DIAL JUPUUOTIOUOF Sonbi4sjOaTa SayTe4JUsD Sap SUOISSTW9 Sep 3[Q1}UOD ap espoyzyoW 
aun, ‘uoTzerzedaid ua jUOS SaauTWaYS set sed jInps1 aiznos np xne}0} sasodwoo 
Sop 19 oueSoIpAy,P aanso[yd ap ‘afAUIA ap siNJoTyo ep ‘STuasie,p *9}10Ze,p sapAxo,p 
SUOISSTLUS Sap afQi}JUOD Ne janbrydde,s jUoA Inb sal[aD ‘juTod ne juos a}ueTwWe] ap 
UOT]DP11X9,P SOUTSN SAP 1a SOUTW Sap d]ULTWUE,P SUOTSSTWD Sap ja a10TYD ap sanbriqey sap 
JANDIBW Sp SUOTSSTWAD SaP 3[Q1]UOD aT Anod adua19F91 op SeTeWAOU SapOYyal SeT “UOISs 


-S1U9,D Sadunos sap ajQuJU0D a] unod aoUeUefeu ap sa]DW4OU sapoyul1eW 


*QUJO]UT UOT]SNQWOD eB SINnd}OW Sap Daae 
JUBUUOTIOUOJ onbi4jOeyTa eyes}UaD |auN suep ja JO] ap a8eT[1I3 ap uoT}eT[eEISuT aun suep 
‘SoITeENPISO1 SaNOg ap SANd}eIOUTIOUT Sap suep ‘sUTeqIN SJeydEP ep INd}eJaUTSUT UN sUepP 
‘Q10[4YD ap sanbtuqey sap suep ‘ajuetwie,p sanbtuqey sap jo SaUuTW Sap Suep Nel] no juO 
S9]QIJUOD Sane, “Pi SOUTW aFTUyMOT[aA JULTD eT & 1SENO-P4JON Np Teuolsa4 nesing 


a] aed 9/6] 12 C/G] UA SaST[ed1 OTuasie,P SUOTSSTWD Sap Sa]Q4i}UOD sey 4Ns sjioddea 


- LZ - 


*auusXkoul ef] ap [NdTed a] nod sajuesifjnsul saauuog x 


16 On" S nears ‘oz9 ‘Ase3TeD 
2°S¢ i] 9°¢ "AR 486 39 601 ‘uojUOWpy 
Gare x PIIOIDIA ‘9C] ‘feTUIeS 
ape Si ¥ p4ofuesg 19 ude ‘UO L;TWeY 
oe S°Z Z°€ 6°72 asal[oD ‘79 ‘ojUOIO] 
ae 6 9° 8°Z AjIsdaatur) 67/4 * JOSPUTAK 
O74 BiInqusyny a Neapry ‘emei10O 
spars Or? * *§ deysayosi0g ¢¢]T ‘Saqand 
Ee7 % Sopi}jueiney sap *[noq ‘];ea1]U0/ 
7 *% BPJODuOD eT ep *[Noq ‘Q06Z ‘TeasjUOW 
a4 iz One ole *¢ZT] ‘Tea41jUOW 
[34 x * aNd 12 UOUTIIeEG ‘xeTITeY 


9261 ¢Z6I nL61 €Z6l yo spuy 


(UOTT]IW Ua. sed satjs1ed) 
gffenuue anbiyawyy3e suushoy 


(ALOZV.0 AGAXOIC) - ANOLPYAHdSOWLV NOILAT1Od V1 4G 
TYNOILVYN SJONVTTISANNS AG NVASAA NA SISIOHD SALSOd 9 NVATEVL 


=09 Goa 


*guuaXkoW Pe] ap [Nojed a] anod sajuesifjnsul saouuoq x 


GC °C 4002 S9QTT ‘PTIO1DTA 
$°0 Sai | paesing ‘0/6 ‘JaAnooueA 
Lae viel Cai 6°0 Sn Sheen ‘9z9 ‘AsezTeo 
Cee Cac (Set | 8°0 "AR 86 $0 end 3601 ‘uo UOWPA 
ox I} Oa | 6°0 ausogso ‘O/z ‘8adtuuTA 
6° °C ise 350 PIIOJDIA ‘OCT SeTUIeS 
6°T K1ojDayY 8 Bury ‘UuOpUOT 
8° T Cie 375 O°€ pjojyues 1a uoJIeEg ‘UO];IWeY 
E> Rec Ore asatjoD 6/9 ‘0]UOIO] 
OL? ey €°T 6°T Aytsaaatus) ‘TZ ‘ AOSpUTA 
Ve Zunqwayiny, joa neaspry ‘enei10 
iC * uIs[q 39 Ja1eEIS ‘eMe11O 
Cea 8°T & *s faaysayos0g ‘¢¢] ‘deqend 
Coxe * Sapijusiney sep *[noq ‘Teo1}uO/) 
* He uofIq Dieq ‘TesI}UOW 
0°T 0°T OsF al ataed9aq je ueOUNq ‘Te91]UOW 
4° T get ka S50) o1sequO ‘¢ZIT ‘Teaa}UOW 
lant ¥ ang 39 uoUTIIeEgG ‘xesITeH 
9261 ¢Z61 nZL6l €Z6l }Oaipuy 


(suoT]]IW jUuad aed satqied) 
atjanuue anbijyawyyie suuskfop 


(ANOZO) - ANOIPYAHdSOWLV NOILN110d V1 4d 
TVNOILVN SJONVTTSAUNS AG NVASAA NA SISIOHD SALSOd ¢ NVATAVL 


- GZ - 


*auusXOW PT ap [NoTeo aT sed sajuestfjnsul saqouuoq x 


a | won 4002 S9QTT ‘PeT4O1DTA 
| ard ¢°2 ce cea O-S “Ae of ‘0z9 ‘AsesyeD 
Sioa f ae | OSC iz "AB 86 18 ANI 601 ‘uoJUOWpy 
x Z°0 01 ajediotunw anbayiolqig ‘uoozexseg 
x 8°0 920 ywWs 19 21 ‘eulzay 
| ae | ausogso ‘o/z ‘sadtuulA\ 
| 6°0 PIIOIDIA *9CT ‘feruIeS 
Zell Sha Ont A10jyDayY 8 Bury ‘uOpuoy 
4° T Gay OFZ Ez psojuesg jo uoJIeEg ‘UO}][IWeL 
ret a 6°T asalfop 679 ‘o}UO0IO] 
x 8°h Teac Lh AyISI@aTUE) ST ZH ‘ JOSPUT AA 
6°0 Binquwazin4, Je Neepry feme110O 
O*E T’¢€ ae Te uIZ[q 1a Ja1eETS ‘eMe1IO 
n°Z sr * "S Jaysaydiog ‘¢c] foaqend 
ec * "O sulsayzed-aig ‘7/79 ‘Teai}UOW 
L20 * apsioouoD eT ap *[noq ‘Q06Z ‘Tee1}U0W 
be ules Guard o1wequO ‘*¢ZT] ‘TeesUuOW 
961 ¢Z61 nL6T €Z6l WOipuy 
(uoT]]IW sed satjied) 
ajJenuue anbijawyise suuesXo 
(ANOGUVD AG AGAXONOW) - ANOIYAHdSOWLY NOLLN110d 
V1 4d TIVNOILLVN JONVTITIZAUNS AG NVASAY NA SISIOHO SALSOd h NVATAVL 


=u ttZe 


Regina, 12° et Smith 

Saskatoon, Bibliotheque municipale 
Moose Jaw, Immeuble Téléphone 
Prince Albert, 125, 1°'© av. E. 
Edmonton, 109° rue et 98° av. 
Calgary, 620, Np eee 
Vancouver, 970, Burrard 

Victoria, Poste de police 


Whitehorse, Immeuble fédéral 


* Données insuffisantes pour le calcul de la moyenne. 
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150 * 
120 "s 
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TABLEAU 3 POSTES CHOISIS DU RESEAU DE SURVEILLANCE NATIONAL DE LA 
POLLUTION ATMOSPHERIQUE - (ANHYDRIDE SULFUREUX) 


ee ee 
Moyenne arithmétique annuelle 
(parties par cent millions) 


Endroit 1970 1971 1972 1973 1974 1975 1976 
Charlottetown, Kent et Queen | ee Let 
Halifax, Barrington et Duke 1.8 ls 
Saint-Jean (N.-B.), Bureau de poste 2.0 184 * 
Montréal, 1125, Ontario 5.4 4.1 ao 220 Leh Ze 2.4 
Montréal, 1212, Drummond I9 8.0 6.6 4.7 D2 3.6 Zan 
Montréal, Duncan et Décarie 1.3 188 17 
Montréal, Parc Pilon * 123 * 
Montréal, 2900, boul. de la Concorde * 120 
Montréal, boul. des Laurentides * 1.0 
Hull, rue Principale 2.4 a7 La 1.2 On? 10 * 
Québec, 115 Dorchester 2.4 
Ottawa, Slater et Elgin 4.5 72.73 a0 2.0 2.4 Ze) * 
Ottawa, Rideau et Wurtemberg 138 
Windsor, 471, University 3.6 4.3 BIE B 7 ba 259 Lad 
Toronto, 67, College rel Dee B50 1.4 4 ee) leo 
Hamilton, Barton et Sanford crus 229 7. 1.8 252 2.0 221 
London, King et Rectory 1.4 0.6 0.4 0.8 Ox i=} 
Sarnia, 156, Victoria Led a9 ad 236 23 2.4 
Winnipeg, 270, Osborne 120 220 


Brandon, 11© rue et Princess * 0 


CC 


Thunder Bay, 14 Algoma 84 69 60 76 60 54 a 


London, King et Rectory P25 8) 94 92 73 64 
London, 372 Dundas 83 60 69 a2 By! 48 
Sarnia, 156 Victoria 105 98 104 89 is. 74 
Peterborough, 139 George 72 80 * * * 
Brantford, Dalhousie et Queen 57 
Winnipeg, 270 Osborne 73 80 
Brandon, 11© et Princess 68 69 49 62 
Régina, 12° et Smith 66 57 49 58 66 64 57 
Saskatoon, Bibliotheque municipale 12 68 65 71 Tt o% 
Moose Jaw, Immeuble Téléphone 48 65 69 74 74 
Prince Albert, 49-12© rue E. 51 69 77 68 73 
Edmonton, 100© rue et 102° av. 65 71 117 137 
Edmonton, 109© rue et 98° av. * 88 
Calgary, 316 7* av. Diy, 105 85 147 122 125 111 
Red Deer, 4747, 50° 74 59 58 61 62 57 63 
Medicine Hat, 770 1°'© rue S.-E. 67 57 57 74 88 71 78 
Lethbridge, 13° et 9° av. sud 38 4) 38 ey 45 bY: 46 
Yellowknife, 50° av. et 51° rue 79 60 49 54 
Vancouver, 970 Burrard 104 89 Td. 61 56 25 68 
Victoria, Poste de police ok sy) ye 47 44 44 46 
Victoria, 1106 Cook 47 
Whitehorse, Immeuble fédéral 85 52 51 


a a nS SS a ee 


* Données insuffisantes pour le calcul de la moyenne. 


es 


TABLEAU 2 


POSTES CHOISIS DU RESEAU DE SURVEILLANCE NATIONAL DE LA 
POLLUTION ATMOSPHERIQUE - (PARTICULES EN SUSPENSION) 


Moyenne géométrique annuelle 
(microgrammes par metre cube) 


1970 1971 1972 1972 1974 


Endroit 1975 
St-Jean (T.-N.), Duckworth et Ordinance 54 55 xy! 49 
Charlottetown, Kent et Queen 50 49 43 
Halifax, Collége Tech. 42 49 47 52 
Sydney, Prison du comté 46 66 68 * 
Frédéricton, York 46 
St-Jean (N.-B.), 110, Charlotte 61 54 46 5) 60 D9) 
Montréal, 1212 Drummond a 132 101 128 101 
Montréal, Duncan et Décarie 167 136 
Montréal, 2900 boul. de la Concorde 

Montréal, boul. des Laurentides 

Hull, rue Principale 77 73 69 78 1? 80 
Québec, Parc-Autos Paquet-Laliberté 83 101 104 103 
Sherbrooke, Wellington et Albert 

Chicoutimi, Hétel de ville 75 a7 oye 68 
Ottawa, Slater et Elgin 109 22 > 87 91 17 
Windsor, Hdtel de ville 142 122 9} 12) 22 80 
Toronto, 67 College 111 99 92 101 81 a 
Hamilton, Barton et Sanford 140 144 133 128 105 98 
Sudbury, 19 Lisgar 63 55 50 
Sault-Ste-Marie, Prov. Ont. Bldg. 44 2) 66 58 50 42 


1976 
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4k 
49 
73 
43 
55 
78 
112 
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FIGURE 1 RESEAU NATIONAL DE SURVEILLANCE DE LA POLLUTION ATMOSPHERIQUE (DECEMBRE 1976) 
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TABLEAU 1 PROGRAMME SUR LA POLLUTION ATMOSPHERIQUE - RESUME DES RESSOURCES 


Effectif a la 


Année fin de l'année Biens et Total des 
financiére financiére Salaires ($) services ($) Capital ($) dépenses (S$) 
1970-1971 38 268 326 P13 527 157 458 DIF e317 
1971-1972 76 900 000 455 000 660 000 2 015 000 
1972-1973 147 17 115000 644 000 1 079 000 3 434 000 
1973-1974 151 1 859 000 1 053 000 958 000 3 870 000 
1974-1975 163 2539-279 1 077 210 a3 2507 4 742 996 
1975-1976 176 3 171 686 1 231 818 827 838 D> 23153542 
1976-1977 165 3 069 500 1 210 300 795 487 3°07 52287, 
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I have the honour herewith, for the information of Your Excellency and the 
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HIGHLIGHTS 


Air pollution control is not marked by the so-called dramatic breakthroughs 
that draw newspaper headlines or coverage in the national news broadcasts. 

And yet, important advances, protective of public health and the 
environment, are indeed taking place not only in scientific and engineering fields but 
also in the essential area of cooperation between federal and provincial authorities. 

It all adds up to a quietly ongoing but wholly determined effort to 
recapture, as much as is practically possible, the air purity that this country knew in 
its early days. 

That is the long range goal of the federal Clean Air Act and each year 
since its passage in 1971 has seen significant movement in that direction. 

Despite the increase in urban living, industrialization and use of the 
ubiquitous automobile, air pollution has generally been lessening. Surely a newsworthy 
trend! 

The reader seriously interested in air pollution control in Canada will find a 
detailed story in the main body of this report. For a fast, overview sampling, some of 
the year's highlights follow. 

e The federal government's special concern about air contaminants deemed 
hazardous to health led to further preventive steps. National emission standards for 
such air contaminants now cover lead from secondary lead smelters. Standards will 
become effective for mercury from chlor-alkali plants (July 1, 1978), asbestos from 
mines and mills (December 31, 1978), vinyl chloride from manufacturing operations 
(July 1, 1979), and arsenic from gold roasters (1979). A program to ensure compliance 
has been developed and is being implemented using provincial regulatory systems 
where possible. 

e In the high priority area of national air quality objectives, maximum 
tolerable levels - concentrations requiring immediate attention - were prescribed for 
sulphur dioxide, particulate matter, carbon monoxide, oxidants and nitrogen dioxide. 

e Release of an inventory of selenium sources and emissions brought to 12 
the compilations on air pollutants that may present a significant danger to health 
and/or the environment. A thirteenth, benzene, will shortly be added. These 
inventories indicate the potential for a problem and enable control agencies to plan 


their control activities. 


e The National Air Pollution Surveillance (NAPS) network was expanded and 
now consists of 554 instruments located at 157 stations in 54 cities. This extensive 
coverage includes 43 stations that provide continuous monitoring for all five major 
pollutants. Results were published as monthly and annual summaries. 

e The trend of air quality in Canada for the 1970-74 period, based on NAPS 
network data, showed pollution levels generally to be on the decrease. An analysis 
covering the 1970-77 period will be released in the coming fiscal year. 

e The nationwide inventory of the major air contaminants, updated 
biannually, provides a basis for assessing the effectiveness of regulatory activities 
across the country. 

e Federal government guidelines for the cement, asphalt, coke oven and 
arctic mining industries continued to serve as models for provincial legislation passed 
during the year. Guidelines for other sectors are being developed. 

e Under a program to aid industry develop new technology, a joint contract 
with the Ontario Ministry of the Environment was let to evaluate a commercial remote 
sensor for the measurement of sulphur dioxide point source emissions. This technique 
offers considerable advantage over the present method. 

e Projects supported under the federal "unsolicited proposal" program 
included: 

- work on a prototype instrument for sulphur trioxide determination in 
the presence of the dioxide in air or in stack gas; 

- a study to improve the efficiency of electrostatic precipitators in 
non-ferrous smelter operations; and 

- development of a novel mass spectrometer capable of measuring 
traces of organic contaminants in the air. 

e Because of wide variations in the emission rates of most industrial 
processes, reliable information must depend on continuous monitoring. Such an 
instrument has been developed for mercury in stack gases with a high sulphur dioxide 
concentration. 

e A quality control program was launched for laboratories analysing air 
pollutants. Involving some 60 laboratories across Canada, it completed its first 


project-comparative analyses on samples containing lead. 


e Source testing took place at many industrial sites in cooperation with 
provincial authorities. It included sampling such diverse operations as a woodwaste 
incinerator, Copper-zinc and secondary lead smelters, thermal power and polyvinyl 
chloride plants. These tests have a variety of applications. 

e Air pollution assessment studies made at various sites from Dartmouth, 
N.S. to Kitimat, B.C., ranged from incinerators to a heavy water plant. 

e Ambient air surveys yielded meteorological and other data in the Lingan 
area of Cape Breton, N.S.; measured carbon monoxide and suspended particulate 
matter at Lake Louise, Alta.; and monitored nitrogen oxides simultaneously with 
carbon monoxide in Whitehorse, Yukon. 

e The Environmental Protection Service equipped seven of the twelve 
stations comprising the Lower Mainland air monitoring committee's network in the 
Fraser River Valley of British Columbia. 

e Assistance went to Saskatchewan in the form of emission tests at two 
potash plants and a report on control technology for that industry; to Quebec in a 
source sampling project at the Noranda smelter; and to Manitoba in a quality assurance 
procedure for analysing heavy metals. 

e With motor vehicles a major source of urban air pollution, federal 
research and regulations continued their role in reducing unwanted tailpipe emissions 
by 

- ensuring compliance with new-car standards. Over 40 such vehicles 
were subjected to more than 300 emission tests under controlled driving conditions. 

- a survey of 40 in-use 1977 model cars. It showed they were already 
badly tuned, emitting twice as much carbon monoxide and consuming 7.5% more fuel 
than they should. This was reported to the provincial authorities responsible for excess 
emissions from in-use vehicles. 

- fuels information regulations dealing with petroleum fuels and 
additives and crude oil impurities. They become effective January 1, 1979. 

- testing 2594 lead-free gasoline samples in a national monitoring 
program; 103 exceeded the allowable lead limit and corrective action followed 
immediately. One cornpany that failed to report importing and producing leaded 


gasoline (which also exceeded the lead limit) pleaded guilty and was fined $3,000. 


e Three field studies, part of a 10-year program, have now been completed 
on the estimated impact of the Alberta oil sands development on the area's air quality. 

e A workshop on Canadian research into air quality criteria and standards 
was held and the proceedings will be published. 

e To examine the serious problem of long range transport of air contami- 
nants, one of the more serious aspects of which is the increased acidity of 
precipitation, a Canadian network of 50 stations for sampling precipitation went into 
operation. There is special concern over the projected increase in the use of coal as a 
North American fuel because coal combustion can be a major contributor to the long 


range transport problem. 


INTRODUCTION 


The Clean Air Act was officially proclaimed on November 1, 1971. This 
report, submitted in accordance with Section 41 of the Act, covers operations for the 
period ending March 31, 1978. 


The Clean Air Act provides the basis for the federal government's air 
pollution control activities and has three main objectives. The first and foremost is to 
protect the health of the public of Canada from air pollution. To this end, federal 
regulations are promulgated limiting the emission of hazardous pollutants such as lead, 
mercury, vinyl chloride, asbestos and arsenic from specific industrial sectors. The 
second objective is to promote a uniform approach across Canada in the control of 
other pollutants. To achieve this and to provide appropriate leadership by the federal 
government, the Act enables the issuance of industrial sector guidelines aimed at 
preventing so-called "pollution havens", a matter that is of great concern to both 


federal and provincial authorities. 


The third objective is to make provision for the mechanisms and 
institutions needed to ensure that all measures to control air pollution can be taken. 
Of major significance is the recognition that provinces have a direct responsibility in 
controlling air pollution and that joint cooperative efforts between provincial and 
federal authorities are required. To this end, the Act enables the federal government 
to enter into agreements with individual provinces and allows the establishment of 
arrangements for the implementation of regulations made under the Act; the Act also 


provides for direct action by the federal government when this is necessary. 
RESPONSIBILITIES OF THE MINISTER 
The responsibilities of the Minister under the Clean Air Act include: 


(a) ensuring the development of regulations limiting the emissions of 
hazardous substances and guidelines recommending appropriate means 


of control for other substances; 


(b) establishing, operating, and maintaining a system of air pollution 


monitoring stations throughout Canada; 


6 


(c) collecting, both through the operation of air pollution monitoring 
stations and from other appropriate sources, data on air pollution in 
Canada and processing, correlating, and publishing such data on a 


regular basis; 


(d) conducting research and studies relating to the nature, transporta- 
tion, dispersion, effects, control, and abatement of air pollution and 
providing consultative, advisory and technical services, and informa- 


tion related thereto; 


(e) formulating comprehensive plans and designs for the control and 
abatement of air pollution and establishing demonstration projects, 
and publicizing, demonstrating, and making such projects available 


for demonstration; and 


(f) | publishing or otherwise distributing or arranging for the publication or 
distribution of all pertinent information which would serve to inform 
the public in respect to all aspects of the quality of the ambient air 


and of the control and abatement of air pollution. 
ENVIRONMENTAL PROTECTION SERVICE 


Within the Department of the Environment the Clean Air Act is 
administered by the Environmental Protection Service through its five regional offices 
across Canada and through the Air Pollution Control Directorate and the Federal 
Activities Branch in Ottawa. A resource summary for the Air Pollution Control 


Program is shown in Table 1. 
Air Pollution Control Directorate 


The responsibilities of the Air Pollution Control Directorate are divided 


among three branches. 


The Air Pollution Programs Branch is responsible for development and co- 
ordination of Canada's National Air Pollution Surveillance (NAPS) Program as well as 
specific ambient air monitoring and source sampling surveys. Nationwide inventories 
of air contaminant emissions are developed and maintained as prerequisites to the 
national program of air pollution control and abatement and as an effective evaluation 


mechanism. The Branch is responsible for the nontechnical aspects of emission 
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standard regulations and guidelines development. The Branch coordinates the 
development and prescription of National Air Quality Objectives and is also responsible 


for interservice, intergovernmental and international liaison and coordination. 


The Abatement and Compliance Branch is primarily concerned with the 
application of known technology to the capture and containment of pollutants from 
stationary and mobile sources. The Branch is the focal point of engineering and 
technical expertise on air pollution emissions and control and abatement methods. 
Technical assessments, state-of-the-art reviews and industry studies are prepared and 
used as technical bases for the development of air pollution control guidelines, 
regulations and standards. Joint government-industry task forces, planned, organized 
and chaired by the Branch, recommend abatement technology for use in establishing 
guidelines and regulations. Major stationary sources of air pollution, such as iron and 
steel mills, nonferrous smelters, pulp and paper mills, thermal power generating 
stations and incinerators are the responsibilities of three divisions of the Branch: 
Mining, Mineral and Metallurgical, Chemical Process Sources, and Combustion Sources. 
Emissions from motor vehicles, ships, railways and aircraft are the responsibility of 
the Mobile Sources Division, and a fifth division, Fuels, is responsible for the 
regulation of fuel production sources, for inventories of fuels and for fuel composition 


and additive regulations. 


The Technology Development Branchhas two primary responsibilities. 
One is to manage a cost-shared program with Canadian industry for the development 
and demonstration of new air pollution control technology and the other is to provide 
the technical and scientific services required by the Directorate. These services 
include the development and certification of analytical techniques required to support 
regulations and guidelines; the preparation of standard reference materials for 
analytical laboratories across Canada that are engaged in analysis of air pollutants; the 
operation of a motor vehicle testing facility that assesses the compliance and 
durability of pollution control equipment on new motor vehicles sold in Canada; the 
provision of a computerized information service on air pollution control; the editing, 
publication and distribution of all Directorate reports on its scientific and technical 
activities; and the training of inspectors, analysts and enforcement officers in federal, 
provincial and municipal jurisdictions. These functions are performed in three 


divisions: Engineering, Chemistry, and Publications and Training. 


2] 
Environmental Protection Service Regional Offices 


The primary points of contact with provincial environmental protection 
agencies are the five Environmental Protection Service Regional Offices located in 
Halifax, Montreal, Toronto, Edmonton and Vancouver. Regional Directors General are 
responsible for providing, within their region, direction and supervision of Environmen- 
tal Protection Service programs arising from the Clean Air Act together with policies 
and commitments resulting from bilateral and international agreements. Regional 
Directors General formulate and administer enforcement and other operational 


programs in accordance with national policies and guidelines. 
Federal Activities Branch 


The Federal Activities Branch was established to demonstrate the federal 
government's concern for its own activities. The Branch is the Department of the 
Environment's interface on pollution matters with all federal departments, agencies 
and crown corporations. It also represents the Department in negotiations on 
environmental matters with any organization receiving financial assistance or 
operating under permits granted by the federal government. The Branch is concerned 
with the treatment and disposal of waste water, toxic and hazardous substances, solid 


waste management, air pollution and noise for all land and off-shore facilities. 


Centres for facilitating exchanges between the many organizations which 
have needs and those which have expertise have been established in the Environmental 
Protection Service Regional Offices. Guidelines, technical advice and assistance are 
arranged through these centres to ensure that all new federal projects are examined 
for possible environmental effects and that proper environmental protection measures 
are incorporated into project designs and operations. The Federal Activities Branch is 
also charged with defining pollution problems at existing facilities, developing courses 
of remedial action and, in consultation with other departments, recommending clean- 
up project priorities and allocating funds from a central Federal! Activities Clean-Up 
Fund. 
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INTERAGENCY COOPERATION AND COLLABORATION 


General 


The Environmental Protection Service maintains close contact with all 
provincial pollution control agencies, with other federal government departments and 
agencies, and with foreign and international organizations responsible for air pollution 


control. 


Because air pollution control is a shared federal-provincial jurisdiction, it is 
essential for the federal government to maintain collaboration with provincial 
agencies. Control programs initiated by the Environmental Protection Service are 
frequently implemented by provincial agencies. Close liaison is also maintained with 
the Office of Air Quality Planning and Standards of the United States Environmental 


Protection Agency to facilitate information exchange. 


The Environmental Protection Service participates with other federal 


agencies in a number of international environmental organizations. 
Federal-Provincial 


Federal-Provincial Committee on Air Pollution. This is the principal na- 
tional mechanism for obtaining federal-provincial cooperation and for promoting 
provincial participation in specific national projects. The Committee was established 
on an ad hoc basis in 1969 by the Department of National Health and Welfare. With 
the formation of Environment Canada in 1971, the Committee was formally 
established under the aegis of the Minister of the Environment. The Committee 
provides a forum for the exchange of technical and scientific information and 
methodologies and for the regular discussion of air pollution control programs in 
Canada. During the review period a meeting of the Committee was held in Ottawa 
(May 9-11, 1977). 


In 1970, a subcommittee of experts was established to recommend to the 
parent committee appropriate levels for National Air Quality Objectives. Recommen- 
dations of the subcommittee have permitted air quality objectives to be prescribed at 
the desirable and acceptable levels for sulphur dioxide, suspended particulates, carbon 


monoxide, oxidants and nitrogen dioxide. These objectives have been published in the 


1] 


Canada Gazette. Objectives at the desirable and acceptable levels for hydrogen 
sulphide and hydrogen fluoride will be prescribed when the standard reference methods 


of measurement have been completed. 


A separate subcommittee of the Federal-Provincial Committee on Air 
Pollution has been established to recommend Maximum Tolerable Levels of Air 
Quality. These levels denote concentrations of air contaminants that require 
abatement without delay to avoid further deterioration of conditions to an air quality 
that endangers the prevailing life-style or, ultimately, to an air quality that poses a 
substantial risk to public health. During the review period, following the recommenda- 
tions of this subcommittee, Maximum Tolerable Levels were prescribed in the Canada 
Gazette for sulphur dioxide, particulate matter, carbon monoxide, oxidants and 
nitrogen dioxide. The two subcommittees continue to consider proposals for air quality 
objectives as the need arises and they undertake periodic reviews of existing 


objectives. 


Another subcommittee was formed in 1974 to recommend criteria for air- 
monitoring site selection. This subcommittee's recommendations for criteria for 
selecting sites for air monitoring instrumentation were accepted by the Committee at 


its 1976 meeting. 


An ad hoc subcommittee was established in 1975 to examine whether the 
Committee should involve itself with air quality indices and, if so, what form the 
indices should take. The subcommittee presented preliminary recommendations to the 
parent committee at the 1976 meeting. Recommendations on a system of national air 
quality indices were presented and reviewed at the 1977 meeting. Final recommenda- 


tions are expected to be made to the Committee at its 1978 meeting. 


The Federal-Provincial Committee on Air Pollution has instituted an 
interlaboratory quality control program for methods of analysis of air pollutants. 
Approximately sixty laboratories are participating. The first comparative analyses, 


on samples containing lead, were completed. 
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An important concern of the Committee is the National Air Pollution 
Surveillance (NAPS) network. The NAPS network is a cooperative effort of the 
federal, provincial and municipal levels of government that monitors the concentra- 
tions of locally significant air pollutants in all major centres of population. The 
network enables the monitoring of progress in air pollution control across the country. 
Its method of operation and other pertinent details are explained elsewhere in this 


report. 


Because the provinces have jurisdiction over most air pollution sources, the 
Department of the Environment has adopted the basic strategy of promoting and 
supporting provincial control agencies through federal-provincial cooperation. Assist- 
ance to the provinces has included the free exchange of data, the training of 
enforcement officers, inspectors and technicians and the provision of monitoring 


equipment for the NAPS network and technical and advisory services. 


Other Activities. During the review period, the Ontario Region of the 
Environmental Protection Service, the Air Pollution Control Directorate and the 
Province of Ontario continued their cooperative survey to determine fluoride 
concentrations in the ambient air and vegetation of Cornwall Island. Concentrations 
of fluorides were high in both cases. The results of the survey have been presented to 
the Air Pollution Advisory Board of the International Joint Commission. An aluminum 


smelter located in New York State is the source of the fluoride emissions. 


A study jointly funded by the Department of the Environment and the 
Province of Ontario was completed on the evaluation of five continuous particulate 
monitors. The tests were done on a secondary lead smelter stack ana the results 
showed the superiority of devices based on light attenuation and light scattering. In 
another cooperative venture with the Province of Ontario, combustion efficiency and 


stack emission tests were done on a fluidized bed wood waste boiler. 


The Northwest Region of the Service and the Province of Saskatchewan 
jointly completed emission tests at two potash plants in Saskatchewan. The Air 
Pollution Control Directorate provided a technical report on control technology in the 
potash industry. These activities were in support of the Saskatchewan regulation 


development program. 
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The Quebec Region of the Service participated in a source sampling 
program initiated by the Province of Quebec at the Noranda smelter. The Air 
Pollution Control Directorate cooperated with the Province of Manitoba in a quality 


assurance program for the analysis of heavy metals. 
International 


Environmental Protection Agency. Liaison with the United States Environ- 
mental Protection Agency became more important during the review period. The 
exchange of information and services with the Environmental Protection Agency (EPA) 
has always been of considerable importance to the National Air Pollution Control 
Program and recent events have demonstrated the need to develop and maintain an 


even wider range of contacts with officials of the Agency. 


Significant amendments to the United States Clean Air Act were passed in 
August 1977. Of particular interest to Canada is a section dealing with international 
air pollution. Under this section, the EPA Administrator, upon notification of 
complaint, can request that the State Implementation Plan for the area where the 
problem originates be modified to take into account anticipated endangerment of 
public health or welfare in a foreign country. The Secretary of State has the authority 
to ask the Administrator to request such a modification. This section of the United 
States Clean Air Act can only be invoked when reciprocal arrangements exist with the 
other country. Under Section 7 of the Canadian Clean Air Act, the Government of 
Canada can control the transboundary movement of non-hazardous pollutants only 
when the requirements of an international obligation are not being met. To bring 
about reciprocity, it will be necessary to create such an obligation through an 


appropriate international legal instrument. 


The frequency with which issues of transboundary movement of air 
pollutants between Canada and the United States arise is increasing. This is expected 
to continue both as a result of the designation of large land areas in the United States 
near the Canadian border as pristine areas under United States Prevention of 
Significant Deterioration regulations and because of growing concern over the long 


range transport of various air pollutants. 
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Through regular attendance at various meetings in the United States, the 
Department of the Environment is kept informed on many areas pertaining to air 
quality research, priorities and programs. The Directorate continued to cooperate 
with the Environmental Protection Agency in quality assurance programs by testing 
the Agency's analytical methods and by exchanging samples for interlaboratory 


comparisons. 


For the fifth consecutive year, the Environmental Protection Agency made 
the services of its Air Pollution Technical Information Center freely available to the 
Air Pollution Control Directorate. Details of the operation of this information service 


in Canada are provided elsewhere in this report. 


International Joint Commission. The International Air Pollution Advisory 
Board is a Standing Board of the International Joint Commission (IJC). Air pollution 
problems that arise along the Canada-United States border are investigated by the 
Board and reported to the Commission. The Air Pollution Control Directorate provides 


the Canadian Chairman of the Board, a member and technical assistance. 


One of the most important problems of transboundary air pollution in 
recent years has been the fluoride air pollution on Cornwall Island in the St. Lawrence 
River. The source is an aluminum smelter in New York State. In February, 1978, the 
Department of External Affairs initiated formal consultations with the State 
Department of the United States on this problem. The consultations have three 
purposes. The first is to review the 1977 IJC report that indicates that cattle on the 
Island are suffering from fluorosis. The other purposes are to inform the United States 


of Canada's concerns and to explore informally solutions to the problem. 


The Board has reported to the Commission on two thermal power 
generation projects: Poplar River in Saskatchewan and Atikokan in northwestern 
Ontario. The Government of Canada has stated that, based on studies to date, there 
will be no significant risk to public health or property in the United States as a result 


of the operation of these two facilities. 
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In 1975, the Premier of Ontario and the Governor of Michigan signed a 
memorandum of understanding to implement an integrated cooperative program for 
the abatement of transboundary air pollution in the southeastern Michigan-south- 
western Ontario area. As a result of this memorandum, the two governments 
requested the IJC to create the International Michigan-Ontario Air Pollution Board to 
monitor the progress of air pollution control programs being implemented in the 
transboundary area. The Air Pollution Control Directorate provides the Canadian 


Chairman and technical assistance to this Board. 


Other International Organizations. In order that Canada may be well 
informed about developing policies and technology concerning air pollution control in 
other countries, the Service continued to participate in a broad spectrum of 
international programs. In doing so Canada's international obligations to contribute to 
this aspect of environmental protection are also satisfied. The participation of the 
Service in such programs is coordinated through the Department of External Affairs 
and involves programs of the World Health Organization (WHO), the Organization for 
Economic Cooperation and Development (OECD), the Economic Commission for 
Europe (ECE), the North Atlantic Treaty Organization Committee on the Challenges of 
Modern Society (NATO/CCMS) and the United Nations Environment Program (UNEP). 
The Canadian delegate to the OECD Air Management Sector Group is provided by the 
Air Pollution Control Directorate and is currently Chairman of the Group. Through 
the Interdepartmental Committee on Environment, Canada participates in activities of 
the Environment Committee and other sector groups of the OECD. The Air Pollution 
Control Directorate again provided Canada's representative to the Economic Commis- 


sion for Europe Working Party on Air Pollution Problems. 


The Directorate has been providing Canada's representative to meetings of 
the Assessment Methodology Panel of the Air Pollution Pilot Study of NATO/CCMS. 
Canada has been involved in the preparation of NATO/CCMS documents on Air 
Pollution Emissions Inventory Systems, Air Pollution Emissions Projection, and Air 
Quality Management Systems. The Panel is expecting to terminate its activities 


during the 1978-79 fiscal year. 
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During the review period the Service continued to participate in the Global 
Environmental Monitoring program of the World Health Organization by monitoring 
sulphur dioxide and suspended particulates in Hamilton, Montreal, Toronto and 


Vancouver. These cities form part of a global urban air pollution monitoring network. 


The Service provided the Canadian representative to the Intergovernmental 
Maritime Organization's Ad-Hoc Group on Incineration at Sea and submitted technical 


guidelines for the control of the incineration of toxic wastes at sea. 


In the development of analytical and sampling methodology, the 
Directorate maintains a close liaison with the American Society for Testing and 
Materials. The Directorate is a corporate member of the Society and Directorate 
scientists serve as members and chairmen of analytical subcommittees of the Society's 


Committee on Methods of Sampling and Analysis of Atmospheres. 


The Directorate provides program support to the Air Pollution Control 


Association. 
Interdepartmental 


Regular contact is maintained with the Environmental Health Directorate 
of Health and Welfare Canada on public health aspects of air pollution control. The 
Department of Indian and Northern Affairs is kept informed of Service activities 
related to air pollution control in the Yukon and Northwest Territories. Communica- 
tions are maintained, as necessary, with other departments and agencies of the federal 
government such as the National Research Council, the Department of Industry, Trade 
and Commerce, the Department of Energy, Mines and Resources, the Ministry of 
Transport, the Economic Council of Canada, the Department of Regional Economic 
Expansion and the National Energy Board. 

SURVEILLANCE ACTIVITIES 


General 


Section 3 of the Clean Air Act makes provision for the collection and 
publication of data on air pollution. This includes a responsibility for maintaining a 
continuing record of ambient air pollution levels in urban areas on a national basis, for 
defining problerns through field investigations and for providing consultative services 


to federal or provincial agencies on air monitoring and surveillance. 
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Inventories of Air Contaminant Emissions 


A prerequisite to an effective air pollution control program is an accurate 
definition of the pollution problem. Such a definition can be made only through the 
compilation of inventories of the sources and emissions of contaminants and through a 
determination of the concentration of various contaminants in the atmosphere. The 
latter is accomplished through the NAPS network and various ambient air quality 
studies which are discussed in later sections; the former through the national inventory 


of air contaminant emissions program. 


One of the first actions taken after passage of the Clean Air Act was to let 
a contract for the compilation of a Nationwide Inventory of Air Pollutant Emissions 
for Canada. The first inventory provided an overview for 1970 of air pollution 
problems with respect to the five contaminants that are the most significant in 
quantity: sulphur oxides, particulate matter, carbon monoxide, hydrocarbons and 
nitrogen oxides. The inventory was subsequently revised and updated by the Air 
Pollution Control Directorate to provide similar overviews of nationwide emissions for 
1972 and 1974. Results of the 1974 inventory are shown in Table 2. The data will be 
published in the 1978-79 fiscal year. A further revision based on 1976 data is now in 
progress. The inventory is being updated bi-annually to provide a basis for assessing 


the effect of municipal, provincial and federal air pollution regulatory activities. 


LADER SZ NATIONWIDE EMISSIONS OF AIR CONTAMINANTS, 1974 


Emissions (tons x 10°) 


Particulate Sulphur Nitrogen Hydro- Carbon 


Source matter oxides* oxides** carbons monoxide 
Transportation 81 a4 1) 330 L320 LO S06 
Fuel combustion in 

stationary sources 338 1 436 504 147 165 
Industrial processes 1 452 4 642 164 147 1.320 
Solid waste 

incineration 34 3 6 30 358 
Miscellaneous 480 ~ 78 855 2 688 
TOTAL 2 38) 6 172 2.082 LASS” BL S847. 


* Sulphur oxides (SO,) expressed as SO 


DY 


**Nitrogen oxides (NO, ) expressed as NO 


2. 
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All inventory information about these five contaminants is being stored in 
the National Emissions Inventory computerized System (NEIS) for easy access and 
retrieval of data. Pursuant to an agreement reached previously with the Province of 
Ontario, some of the air contaminant emissions data held by the Air Management 
Branch of the Ontario Ministry of the Environment have been added to the NEIS. 


Discussions are continuing with other agencies for similar participation. 


Inventories are also compiled on contaminants that may present a 
significant danger to health and/or to the environment. These inventories provide 
problem definitions and assist federal and provincial control agencies in developing 
programs and establishing control priorities. To date, twelve such inventories have 
been completed and published, the most recent estimating emissions of selenium. A 
summary of the results of this inventory is shown in Table 3. An inventory of the 
sources and emissions of benzene is now being compiled by Directorate staff. During 
the review period the data collection by a consultant for the compilation of inventories 
of eleven additional contaminants was completed. This information, which is limited 
in scope, will be complemented with other data during the next fiscal year to form the 
basis for national inventories of the sources and emissions of nickel, cobalt, antimony, 
tin, bismuth, chromium, copper, barium, phosphorus, chlorine gas and hydrogen 


sulphide. Inventories of this type will be updated as new data become available. 


The Directorate made an important contribution during the review period 
to the development of a departmental program plan on the long range transport of air 
pollutants. During the next fiscal year, the Directorate will continue to be 
significantly involved in the program by developing a comprehensive inventory of 
sulphur dioxide sources and emissions for eastern Canada, by assessing available 
control technology and by reviewing the appropriate legislation in North America. The 
Atlantic Region participated in the committee work and prepared a report on the long 
range transport and deposition of sulphates, nitrates, mercury and other substances. 
Programs for monitoring mercury in precipitation and aerosol sulphates were initiated 


in the Atlantic Region. 
National Air Pollution Surveillance Network 


To ensure sound planning of activities within the air pollution control 
program, it is important to have a continuously updated knowledge of the nature and 


extent of air pollution across Canada. The National Air Pollution Surveillance activity 


Zh 


regularly provides data on ambient air levels of the major contaminants on a 
continuing basis. Short-term surveys are used to provide information in response to 
special requirements. The National Air Pollution Surveillance (NAPS) network consists 
of air monitoring instruments located in major population centres across Canada. The 
network is a cooperative effort of the federal, provincial and municipal governments. 
The accumulation of network data has permitted the detection of trends in the levels 
of pollution with changing industrial activity, population density and air pollution 
abatement progress. Information collected by the network can be used in 


epidemiological studies and in the development of air quality objectives. 


During 1977-78, the NAPS network was expanded and improved. On March 
31, 1978, the network comprised 554 instruments, including 271 continuous gaseous 
pollutant monitors, located at 157 stations in 54 cities. Expansion of the network 
during the year included the installation of 8 suspended particulate samplers, 6 soiling 
index monitors, 7 sulphur dioxide monitors, 5 carbon monoxide monitors, 4 oxides of 
nitrogen monitors and 3 ozone monitors. There are now 43 stations in the network 
with continuous monitors for all pollutants of major concern. Figure | is a map 


showing the location of the sampling stations. 


Data from these stations are compiled by the Directorate and published as 
monthly and annual summaries. Measurements include soiling index, suspended 
particulates, lead, dustfall, sulphation rate, sulphur dioxide, carbon monoxide, ozone 
and nitrogen oxides. Data for suspended particulates, sulphur dioxide, carbon 
monoxide, ozone and nitrogen dioxide at selected locations are listed in Tables 4, 5, 6, 


7 and &. 


A trend analysis of ambient air quality in Canada during the period 1970- 
74, based on data compiled by the National Air Pollution Surveillance network, was 
completed and published. The results showed a general decreasing trend in air 
pollution levels since the beginning of the decade. An analysis for 1970-77 is in 
progress. The results will be released during the next fiscal year. The trend analysis 


will be updated periodically as new data become available. 
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Source Testing 


Source tests were conducted at several industrial plants to evaluate or 
develop source sampling reference methods, to gather data for use in the development 
of emission guidelines and regulations, and to obtain information in response to 
specific requests. Plants at which source tests were done included a chlor-alkali plant, 
a wood waste incinerator, a copper-zinc smelter, a thermal power plant, a polyvinyl 
chloride plant and a secondary lead smelter. A report was completed on the results of 


a source survey of a fluidized bed sewage sludge incinerator. 


Standard Reference Methods for Source Testing. Standard reference meth- 
ods for measuring nitrogen oxides, arsenic, mercury, viny! chloride, hydrogen chloride, 
carbon monoxide and total reduced sulphur compounds in stack emissions are in 


preparation. 
Ambient Air Surveys 


In the Lingan area of Nova Scotia, two surveys were completed by the EPS 
Atlantic Region in cooperation with the Atmospheric Environment Service. Data were 
collected on meteorological variables and on ambient air concentrations of air 
contaminants. The EPS Northwest Region compiled baseline data on carbon monoxide 
and suspended particulate matter in the Lake Louise area in support of activities by 
Parks Canada. The EPS Pacific Region participated in the Lower Mainland Air 
Monitoring Committee's network of air quality monitoring stations in the Fraser 
Valley. Seven stations of the twelve were equipped by the Service. The monitoring of 
carbon monoxide continued during the winter in Whitehorse, Yukon and simultaneous 


monitoring of nitrogen oxides began. 


Evaluation of Air Monitoring Instruments. The purpose of this activity is to 
find the most reliable equipment, methods and procedures for monitoring air pollution 
levels. During the review period, evaluation reports were completed for mass 
flowmeters, data recorders and monitors for sulphur dioxide concentrations in the 
ambient air. A report on the recommended laboratory test procedures for ambient air 
pollutant monitors was completed. Drawings and specifications for shelters to house 
monitoring equipment were prepared. Two portable calibration systems were 
evaluated and one was selected for use in implementing phase II of the NAPS 


calibration program. 
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The projects to evaluate particulate sizing instruments and continuous 


monitors for particulates are still in progress. 


Calibration. The calibration program for the NAPS network continued. 
During the review period, approximately 200 cylinders of compressed gases and 75 
sulphur dioxide sources were analysed and incorporated into the NAPS network to 


complete phase I of the calibration program. 


Quality Assurance. Standard methods and procedures are being developed 
and published to provide air monitoring agencies with uniform guidance in all phases of 
ambient air monitoring activities, including the collection, analysis, interpretation, 
validation and presentation of ambient air pollution data. Although the work is 
directed towards the NAPS network, it could be applicable to any air monitoring 


survey or network. 
TECHNOLOGY DEVELOPMENT 


Program for the Development and Demonstration of Pollution Abatement 
Technology (DPAT) 


The effective control of environmental pollution depends upon the 
availability of technically sound and economically feasible methodology. Recognizing 
that it might be necessary for the federal government to encourage the development 
and demonstration of new control technology, the Clean Air Act makes provision for 
such a program in Section 3. Accordingly, the Environmental Protection Service 
developed a program that provides for cost-shared agreements with industry to develop 
and demonstrate new control technology. The DPAT program became operational on 
April 1, 1975. In the air sector the initial emphasis was placed on the development of 
technology for the capture and containment of fine particulates and sulphur 
compounds. This emphasis has been broadened to include the pollutants for which 


regulations or guidelines have been announced or are being developed. 


The first contract let by the Air Pollution Control Directorate was to 
British Columbia Forest Products Limited. The Company is developing a new type of 
dry, high-temperature impact scrubber to remove a salty smoke which results from the 


burning of waste from logs previously stored in salt water. During the process of 
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combustion at high temperatures and in the presence of the wood char, some of the 
salt is converted into a corrosive chemical that could cause adverse health effects 
when inhaled. If this new technology development is successful, it will be widely 
applied in the forest products industry and will also be transferable to other industry 
sectors in Canada. The scrubbers were installed in 1977 and will become operational 


early in the 1978-79 fiscal year. 


The second contract let by the Directorate was for the containment of a 
mixed gaseous and particulate emission from a kraft paper mill at St-Anne-Nackawic, 
New Brunswick. The technology under development is based on a wet scrubber that 
will simultaneously collect fine particulate emissions from a recovery boiler and 
dissolve a gaseous emission containing odiferous sulphur compounds. If successful, the 
technology will find wide application across Canada in the pulp and paper industry. In 
an average size plant, the new technology will permit the recirculation of several 
thousand dollars worth of chemicals that are daily being lost to the atmosphere as air 
pollutants. The project is on schedule and the wet scrubber system is expected to 


become operational during the 1978-79 fiscal year. 


The third contract let by the Directorate was for the evaluation and 
demonstration of infra-red and ultra-violet correlation spectrometers for the remote 
measurement of specific sulphur dioxide source emissions. The successful demonstra- 
tion of a method to measure accurately the mass emissions of sulphur dioxide from 
industrial sources would provide the basis for further development of the technique for 
the quantitative measurement of sulphur dioxide transported from or into industrial 
areas or across international boundaries. It would also provide evidence in support of 
control measures. The technique could lead to the development of standard procedures 
for measuring sulphur dioxide emissions that would not require access to proprietory 


information or to private property. 


Projects Sponsored under the Department of Supply and Services' Unsolicited Proposal 


Program 


This program provides bridge financing for unsolicited proposals in science 
and technology submitted by the private sector that are worthy of support by one or 


more government departments. Proposals that fall within the mission of the 
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department but cannot be accommodated with current funds are eligible for assistance 
under the Unsolicited Proposal Program. Several projects are now receiving support by 


the Environmental Protection Service. 


One project supported by the Air Pollution Control Directorate is for the 
development of a laboratory prototype instrument for the specific quantitative 
measurement of sulphur trioxide in the presence of sulphur dioxide in ambient air or in 
a synthetic stack gas. In the atmosphere, sulphur trioxide can be converted into 
sulphuric acid, the effects of which on public health and the environment are of great 
concern to the federal government. There are no known commercial instruments for 


monitoring sulphur trioxide in the presence of sulphur dioxide. 


A second project currently sponsored by the Directorate is for the 
identification of conditions that will enhance the collection efficiency of electrostatic 
precipitators used on non-ferrous smelter operations. The project is addressed in 
general terms to the containment of particulates and heavy metals and in particular to 


the containment of arsenic emissions. 


The Ontario Region of the Environmental Protection Service is supporting 
an unsolicited proposal for a novel mass spectrometer, the Trace Air Gas Analyzer, 
that is capable of measuring in real time trace quantities of organic contaminants in 
ambient air. The analyzer was installed in a van and tested in numerous industrial 
locations in Ontario. It was successful in measuring trace quantities of hydrogen 
fluoride, ammonia, nickel carbonyl, aniline and other compounds. The analyser was 
also used successfully to obtain a comprehensive profile of the constituents of the 


emissions from fibre glass manufacturing plants. 


The Quebec Region of the Environmental Protection Service supported an 
unsolicited proposal for industrial-scale tests on the burning of an acid sludge in a 
cement kiln. The sludge remains as a waste product after the re-refining of used 


lubricating oils. It is extremely acid and presents substantial disposal problems. 
Other Technology Development Programs 


In the Pacific Region of the Service, funds from the Cooperative Pollution 
Abatement Research program were used to support a project to test wet scrubbers 


that had electrically-enhanced collection efficiencies for fine particulates. The 
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scrubbers were tested on a forest products industry power boiler which burned hog fuel 
from logs previously stored in salt water. The project was terminated because 
problems with corrosion and difficulties with electrical isolation could not be 


overcome. 
Standard Reference Methods 


Every air pollution control standard regulation, guideline and national air 
quality objective is supported by a sampling technique and a method of analysis for the 
pollutant in question. During the review period, work continued on the development of 
standard reference methods for arsenic emissions from gold roasters, for arsenic, lead 
and mercury emissions from non-ferrous smelters, for vinyl chloride emissions from 
vinyl chloride and polyvinyl chloride manufacturing operations and on the revision of 
the present standard reference method for lead emissions from secondary lead 


smelters. 


Development work also continued on standard reference methods in support 
of national emission guidelines for hydrogen chloride emissions from incinerators and 
for emissions of total reduced sulphur compounds from the wood pulping industry. In 
support of national air quality objectives, work proceeded on standard reference 
methods for hydrogen fluoride and hydrogen sulphide All of these standard reference 


methods are scheduled for completion in the next fiscal year. 
Air Sampling Technology and Analytical Method Development 


In recent years, it has become evident that some complex chemicals can 
have serious health and environmental effects. Among these are polychlorinated 
biphenyls and polycyclic aromatic hydrocarbons. A typical sample of polluted air may 
contain more than 150 separate and distinct materials. During the review period, 
progress was made on the separation and analysis of these complex materials. Methods 
used included high pressure liquid chromatography and a computerized system 
combining gas chromatography and mass spectrometry. A collection of industrial 
dusts was established and work began to develop methods to measure the amounts of 


toxic elements in the dusts. 


Further progress was made in developing and testing a method for 


collecting and measuring mercury in the ambient air. 
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At the request of the Federal-Provincial Committee on Air Pollution, an 
analytical quality control program was established. During the review period, fifty 
laboratories from the federal and provincial governments and industry participated in a 
study of the analysis of lead from the ambient air collected on high volume filters. 
This program will be expanded to include six additional pollutants over a three year 
period. Participation in quality control programs initiated by other agencies aided in 
establishing the quality of existing analytical facilities for sulphate in particulates 
from ambient air, lead in gasoline, and heavy metals in dusts. A cooperative program 
with industry for the development of a method to measure mercury in its various forms 


in the ambient air was established. 
Instrument Development and Evaluation 


Very few industrial processes operate steadily at a uniform rate. Usually 
there are wide process fluctuations with correspondingly wide variations in emission 
rates. The most reliable information on emissions can therefore be obtained only with 
continuous monitoring. During the review period, the design and construction of a 
monitor to measure mercury concentrations in stack emissions containing high 


concentrations of sulphur dioxide was completed. 
Analytical Services 


Analytical services for the NAPS network and for specific surveys were 
provided during the review period. The pollutants analyzed routinely were heavy 
metals, particularly lead in gasoline and particulates, cadmium, vanadium and 
manganese; sulphates and nitrates; arsenic; and polychlorinated biphenyls and 
polynuclear aromatic hydrocarbons. Dustfal!l measurements were also made. Heavy 
metals and complex organic compounds were analysed in a variety of samples such as 
industrial dusts, fuels, river sediments, aerosol propellants and heat transfer media. A 
collection of polycyclic aromatic hydrocarbons was established and maintained and 


many of these rare chemicals were supplied to other laboratories on request. 
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SCIENTIFIC AND TECHNICAL INFORMATION 
Air Pollution Information System 


During the development of a regulation or guideline for a stationary source, 
a major "state-of-the-art" review for the industry under study is compiled. The 
information in it is drawn from many sources: published literature, consultants' 
reports and computerized information banks. To ensure that Service staff have access 
to all available information, an information system on air pollution control was 
established in 1973. The system also serves current awareness requirements for senior 
staff and the special air pollution information requirements of Canadian universities 
and industry. The system has full access through the Lockhead DIALOG online 
computer system to the Air Pollution Technical Information Center (APTIC) computer- 
stored information system of the United States Environmental Protection Agency. 
Free searches of the APTIC file are provided to all levels of government in Canada. 
Searches are done at cost for others. In accordance with an information agreement 
with the United States Environmental Protection Agency, microfiche copies of APTIC 
documents are provided free of charge to all Canadian users. During the review period 
more than 100 computerized literature searches were completed for federal, provincial 
and municipal government agencies in Canada and more than 5000 individual 
information requests were answered. The system has more than 100 000 documents 


available on microfiche. Over 8000 were added during this review period. 
Training in Air Pollution Control] Technology 


In support of the regulatory activities of air pollution control agencies 
across Canada, air pollution control training courses were again presented for 
enforcement officers of the federal, provincial and municipal governments. During 
this fiscal year, however, because of staff shortages fewer training courses were 
presented than in previous years. Three courses were offered this year on stationary 
source testing, the statistical evaluation of air pollution data and the enforcement of 
regulations. The courses were attended by 102 students representing three levels of 
government enforcement agencies and industry. The training course in stationary 
source testing was again prepared and presented under contract by the Industrial 
Research Institute of the University of Windsor. The course in data analysis was 
developed jointly with the Canadian Society for Chemical Engineering and presented 


by lecturers from the Department of the Environment. 
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Additions were again made to the library of videotapes on air pollution 
control topics. The tapes are available to enforcement agencies across Canada for 
training purposes. Other audiovisual material on air pollution control was added to the 


library which now contains about 325 videotaped lectures and 52 audio cassettes. 


Courses for inspectors in the reading of plume opacity were held in the 
Quebec and Northwest regions of the Environmental Protection Service during the 
review period. Thirty-six enforcement officers were certified. Courses are held at 


six- or twelve-month intervals for recertification. 
Publications 


The Air Pollution Control Directorate edits, publishes and distributes the 
scientific and technical reports produced by its staff and consultants. During the 
review period 35 reports in the EPS Series were published. Normal distribution is 
about 800 copies of each report. The clientele includes foreign governments, 
international organizations, universities, industries, members of the public, and 
federal, provincial and municipal government departments. In a new activity during 
this fiscal year, the Directorate published fact sheets on ten subjects of topical 
interest. Six scientific papers written by Directorate staff were published in 


international journals. 


The reports and fact sheets published during the review period were the 


following: 


Regulations, Codes and Protocols Series 


EPS 1-AP-75-1 Standard Reference Method for Source Testing: Measurement 
of Emissions of Asbestos from Asbestos Mining and Milling 
Operations 

EPS 1-AP-75-2 Standard Reference Method for Source Testing: Measurement 


of Opacity of Emissions from Stationary Sources 


EPS 1-AP-76-1 Standard Reference Method for Source Testing: Measurement 


of Emissions of Mercury from Mercury Cell Chlor-Alkali Plants 


EPS 1-AP-77-4 The Clean Air Act - Compilation of Regulations and Guidelines 
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Economic and Technical Review Series 


EPS 3-AP-74-5F 


EPS 3-AP-76-5 


EPS 3-AP-76-6 


EPS 3-AP-77-2 


EPS 3-AP-77-3 


Surveillance Series 
EPS 5-AP-76-14 
EPS 5-AP-76-15 
EPS 5-AP-76-16 


EPS 5-AP-77-1 to 
EPS 5-AP-77-12 


EPS 5-AP-77-13 


EPS 5-AP-78-1 to 
EPS 5-AP-78-7 


Analyseurs de gaz d'échappement des véhicules automobiles 


Air Pollution Emissions and Control Technology: Thermal 


Power Generation Industry. Vol. 1 Internal Combustion Engines 


Air Pollution Emissions and Control Technology: Asbestos 


Mining and Milling Industry 
A Nationwide Inventory of Air Pollutant Emissions (1972) 


Air Pollution Emissions and Control Technology: Packaged 


Incinerators 


Ambient Air Quality 1970-1974. A Statistical Analysis 
National Air Pollution Surveillance. Annual Summary 1974 
National Air Pollution Surveillance. Annual Summary 1975 


National Air Pollution Surveillance. Monthly Summaries 


January to December 1976 inclusive 
National Air Pollution Surveillance. Annual Summary 1976 


National Air Pollution Surveillance. Monthly Summaries 


January to July 1977 inclusive 


Air Pollution Control Directorate Series 


APCD 76-4 


Coal Gasification - A Technological Review 


Miscellaneous Publications 


Clean Air Act Annual Report 1975-1976 


Publications List - Air Pollution Control! Directorate 
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Air Pollution Control Directorate Fact Sheets 


Air Pollution Control in the Secondary Lead Smelting Industry 
Airborne Asbestos from Mining and Milling Operations 
Airborne Mercury from Chlor-Alkali Plants 

Air Pollution Emission Inventories 

Air Quality Trends in Canada 


Coal Burning Thermal Power Plants: New Technology for Limiting Sulphur Dioxide 
Emissions 


Regulating Lead in Gasoline 
Winter Driving and Air Pollution 
Car Maintenance, Driving and Air Pollution 


Air Pollution Technical Information Service 
NATIONAL AIR QUALITY OBJECTIVES 
General 


National Air Quality Objectives are designed to protect public health and 
welfare by setting limits on levels of contaminants in the air. The Clean Air Act 
makes provision for three levels of air quality objectives: ‘desirable', 'acceptable', and 


'tolerable', for each major air contaminant. 


The maximum desirable level defines the ultimate goal for air quality and 
provides a basis for an antidegradation policy for the unpolluted parts of the country 


and for the continuing development of control technology. 


The maximum acceptable level is intended to provide adequate protection 
against adverse effects on soil, water, vegetation, materials, animals, visibility, 
personal comfort and well-being. It represents the realistic objective for all parts of 
Canada. When this level is exceeded, control action by a regulatory agency is 


indicated. 


The maximum tolerable level denotes a concentration of an air contami- 
nant that requires abatement without delay to avoid further deterioration to an air 
quality that endangers the prevailing life-style or, ultimately, to an air quality that 


poses a substantial risk to public health. 


National Air Quality Objectives published to date are shown in Table 9. 
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NATIONAL EMISSION GUIDELINES 
General 


Under Section 8 of the Clean Air Act provision is made for the 
promulgation of national emission guidelines. The purpose of these guidelines is to 
specify levels of emissions of air contaminants that reflect the application of best 
operating practices and best practicable technology in air pollution contro! to the 
industrial processes involved. These emission limits are intended to be minimum 
requirements for new plants and objectives toward which control of emissions from 
existing plants should be directed. The adoption of these guidelines by appropriate 
regulatory agencies will result in significant reductions in emissions of air contami- 
nants and thus prevent deterioration of ambient air quality. The guidelines also 
establish the minimum standards required for all works, businesses and undertakings 


involving the federal government. 


The guidelines are published in a form that allows their ready adoption by 
regulatory agencies, in particular provincial air pollution control agencies, as minimum 
standards for industry located within their jurisdiction. It is recognized that local 
conditions, such as topography or density of industrial development, may necessitate 


the adoption of more stringent environmental requirements. 


Guidelines have been published for the cement industry, the asphalt paving 
industry, the coke oven industry and for arctic mining operations. The Government of 
the Northwest Territories has promulgated Arctic Mining Industry Emission Regula- 
tions based on the federal government's guidelines. The Yukon Territorial Government 
has agreed in principle to implement the guidelines for arctic mining operations and 
asphalt plants as regulations under territorial legislation. Three of the five cement 
plants in British Columbia have received provincial permits. Of 57 asphalt plants in 
the province, 41 have received permits. Sixteen are operating in compliance with the 
federal guideline and 25 are not in compliance. The province of Quebec has assumed 
responsibility for the control of air pollution emissions from the cement plants and 
asphalt plants in the province. There are no coke ovens in Quebec. In the Atlantic 
Region of the Service, the Province of New Brunswick has promulgated regulations for 


asphalt plants that are compatible with the federal guidelines and has an approval 
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system for cement plants that incorporates the intent of the federal guidelines. The 
Province of Nova Scotia has proposed provincial guidelines for asphalt plants that are 
not as restrictive as the federal guidelines. A federal-provincial study is underway to 
determine whether the province's asphalt plants can meet the federal guideline limits 
by installing medium-priced control systems. The single cement plant in Nova Scotia 
is operating within the federal guidelines. The Province of Prince Edward Island has 


proposed guidelines for emissions of air pollutants from asphalt plants. 


In the Ontario Region, the Province of Ontario has agreed to incorporate 
the federal guidelines into its approvals procedures for new coke ovens, cement plants 
and asphalt plants. The three provinces in the Northwest Region of the Service have 
all taken action with respect to asphalt plants and cement plants. The Clean 
Environment Commission of Manitoba has issued orders incorporating the federal 
guideline limits to the cement plants in the province and has initiated action to issue 
similar orders to the asphalt plants. The Province of Saskatchewan is in the process of 
implementing the federal guidelines for asphalt plants through its licensing procedure. 
The Province has not yet implemented the federal guidelines for cement plants. All of 
the asphalt plants in Alberta now meet the requirements of the federal guidelines. The 


Province of Alberta has issued licenses to the two cement plants in the province. 
Other Industry Sectors 


National emission guidelines now being developed for other industry sectors 


are listed below in the approximate order in which their completion is expected. 


Natural gas processing industry 
Thermal power generation industry 
Petroleum refining industry 

Pulp and paper industry 

Iron and steel industry 

Nonferrous smelting industry 
Ferrous foundry industry 
Ferro-alloy industry 


Incineration 


4&5 


The fertilizer industry and the surface coating industry are being studied to determine 
whether guidelines are required. State-of-the-art reports were completed during the 
review period on packaged incinerators, residential heating and internal combustion 


engines used in thermal power generation. 
NATIONAL EMISSION STANDARDS 


Section 7 of the Clean Air Act empowers the Governor-in-Council to 
prescribe national emission standards for air contaminants which constitute a 
significant danger to human health. National emission inventories of such contarnin- 
ants are essential to this activity and are reported under Surveillance Activities. The 
Air Pollution Control Directorate consults with the Health Protection Branch of 
Health and Welfare Canada to obtain advice on the potential health hazards of such 
contaminants. In response to Health and Welfare Canada's advice that it would be 
prudent to control atmospheric emissions of vinyl chloride and arsenic to minimize the 
danger to public health, development of regulations for these contaminants began in 
1976 and continued in the 1977-78 fiscal year. Health and Welfare Canada had 


previously made similar recommendations for lead, mercury and asbestos. 
Secondary Lead Smelters 


National Emission Standards Regulations for Secondary Lead Smelters were 
adopted by the Governor-in-Council and promulgated in Part Il of the Canada Gazette 
on July 28, 1976. The regulations became effective on August 1, 1976. The Quebec 
Region of the Service has finalized an agreement on a joint working program with the 
Province of Quebec for the purpose of enforcing the regulations. During the review 
period, emission tests were completed at six smelters in the region. Four were 
Operating in compliance with the regulations, one is taking corrective action and the 
sixth will move to new facilities in June 1978. The Northwest Region has negotiated 
an agreement with the Province of Alberta to audit the enforcement of Alberta's 
regulations. The Region has assumed full responsibility for the enforcement of the 
national emission standards regulations in Manitoba. Emission tests were performed on 
three smelters in Winnipeg. Two were operating in compliance with the regulations. 


At the third smelter, replacement of control equipment could not be completed before 
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the test. No action was required in Saskatchewan because that province has no 
secondary lead smelters. Negotiations continued between the Ontario Regional Office 
and the Province of Ontario. In the Atlantic Region, under a working arrangement 
with the Province of Nova Scotia, an emission test was performed on the only 
secondary lead smelter in the region and the results showed that the plant was in 
compliance with the regulations. The Pacific Region, working with the Greater 
Vancouver Regional District, continued its program to ensure that all secondary lead 


smelters in the District were operating in compliance with the regulations. 
Asbestos 


National Emission Standards Regulations for Asbestos Mines and Mills were 
promulgated in Part II of the Canada Gazette on July 13, 1977. The emission limits 
will take effect on December 31, 1978. 


During the review period, significant progress was made toward ensuring 
that asbestos mines and mills across the country will be operating in compliance with 
the regulations when they come into effect. The Province of Quebec is the second 
largest producer of asbestos in the world. The EPS Quebec Region negotiated an 
agreement with the Province on a joint working program to enforce the regulations at 
the nine plants in the province. The Atlantic Region has assumed responsibility for 
enforcement of the regulations at the only plant in the region, in Newfoundland. The 
plant is expected to be operating in compliance with the regulations by December 31, 
1978. There are two plants in the Pacific Region, one of which will close in 1978 
because of depletion of the ore body. At the other plant, a modernization program is 
underway and the plant will shortly be operating in compliance with the federal 
regulations. The Province of British Columbia has agreed to incorporate the 
requirements of the federal regulations into its permit system. Negotiations are 
continuing in the Ontario Region concerning the only plant in the Province of Ontario. 


There are no asbestos mines and mills in the Northwest Region. 


Developmental work on an amendment to the regulations to include 
emissions from dry drilling operations was completed. A draft amendment was 
prepared. A study of the asbestos emissions from the manufacturing sector of the 


industry was initiated. 


47 


Mercury 


National Emission Standards Regulations for Mercury Cell Chlor-Alkali 
Plants were promulgated in Part II of the Canada Gazette on July 27, 1977. The 
regulations take effect on July 1, 1978. 


There are mercury cell chlor-alkali plants in each region of the Environ- 
mental Protection Service and progress was made during the fiscal year toward 
ensuring that the plants will be operating in compliance with the regulations before 
July 1, 1978. One of the two plants in the Atlantic Region is already meeting the 
emission limits of the regulation and the other is expected to be in compliance within 
the next few months. There are three plants in the Quebec Region. An agreement on 
a joint working program to enforce the regulations was finalized with the Province of 
Quebec and all three plants were tested for mercury emissions. Some problems remain 
to be resolved before these plants will meet the emission limits. Emission testing was 
initiated at the only mercury cell chlor-alkali plant in Ontario and preliminary results 
indicate that the plant will meet the emission limits by July 1, 1978. In the Northwest 
Region, the only plant that uses the mercury cell process is changing to the membrane 
cell process. There is one mercury cell chlor-alkali plant in the Pacific Region. The 
Province of British Columbia has incorporated the intent of the federal regulation 
requirements into a new permit issued to the company. New pollution control 
equipment is being installed and the plant is expected to be in compliance with the 


federal regulation shortly. 
Arsenic 


The major sources of emissions of arsenic into the atmosphere have been 
identified as the gold roasting industry, the iron ore processing industry and the 


nonferrous primary metallurgical industry. 


Two task forces consisting of federal and provincial government officials 
and industry representatives continued their work during the review period to develop 
regulations for arsenic emissions from these industries. Emission limits will be 
proposed shortly for arsenic emissions from the gold roasting industry. These limits 
will be incorporated into regulations in the next fiscal year. The standard reference 


method for the measurement of arsenic emissions from gold roasting operations is in 
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the final stages of completion. The first socioeconomic impact analysis to be 
undertaken for an emission standard regulation is now in preparation for the gold 
roasting emission regulations. Development work continued on standard reference 
methods for emissions of arsenic and mercury from non-ferrous smelters. Extensive 
source testing was completed in cooperation with the Province of Manitoba on a 
copper-zinc smelter in the province. The Service provided technical support to the 
Province of Quebec for a source test on a copper smelter in Quebec. The testing 
program will continue during the next fiscal year with source tests planned for two 


copper smelters, one copper-zinc smelter and one iron ore sintering plant. 
Vinyl! Chloride 


Proposed National Emission Standards Regulations limiting the amount of 
vinyl chloride that may be emitted by vinyl chloride and polyvinyl! chloride 
manufacturing plants were announced in Part I of the Canada Gazette on June 18, 
1977. Comments received from interested parties have led to minor changes in the 
regulations. Announcement of the final regulations in Part I of the Canada Gazette is 
expected in the next fiscal year. The regulations will probably take effect on July 1, 
1979: 


It is estimated that 5000 tons of vinyl chloride were emitted into the 
atmosphere from the vinyl chloride and polyvinyl! chloride manufacturing operations in 
Canada during 1973. Application of the proposed regulations is expected to reduce 
these emissions by 2700 tons per year. In addition, the Environmental Protection 
Service will promote the voluntary adoption of measures to reduce fugitive emissions. 
These measures should lead to a further reduction of 2000 tons in viny! chloride 
emissions per year. 

In 1976 the industry had sales of over $100 million. The pollution control 
measures required to meet the regulations are expected to cost the industry $6 -$9 


million. The voluntary measures to reduce fugitive emissions will cost $1 - $2 million. 
Metallurgical Industries Information Regulations 


Section 6 of the Clean Air Act empowers the Minister to obtain 
information relating to any work, undertaking or business, the operation of which the 
Minister has reasonable grounds to believe results in the emission into the ambient air 
of an air contaminant. Regulations concerning information on arsenic and mercury 


emissions from the primary metallurgical industry have been promulgated. 
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INSPECTORS AND ANALYSTS 


Under Section 27 of the Clean Air Act the Minister may appoint any person 
to act as inspector or analyst for the purpose of enforcing regulations made under the 
Act. In 1977-78, additional inspectors were designated. The training of these 


personne! for their enforcement duties continued during this review period. 
FEDERAL ACTIVITIES PROTECTION 
General! 


The federal government's conduct of its own activities, as perceived by the 
public, has a powerful potential to work for or against the endeavours of the 
government in its role as a leader in environmental and public health protection. The 
Department of the Environment has direct responsibility for ensuring that the federal 
government minimizes adverse environmental effects from all of its works, under- 
takings and businesses. Policies concerning these operations have been developed and 


include: 


- setting exemplary and comprehensive standards, guidelines and codes 
of good practice based on the best practicable technology for 


pollution control and protection of the environment; 


- compiling an inventory of pollution problems associated with existing 


federal sources and activities; 


- defining, through engineering investigations, all factors and circum- 
stances pertinent to existing pollution problems and developing 
courses of remedial action and design concepts in consultation with 
operator departments and other departments with jurisdiction for 


environmental protection and with the provinces; 


- recommending, in consultation with other government departments, 
government-wide project priorities and allocations on an annual basis 


for cleaning up existing pollution; 


- arranging for or providing advice, assistance, and review of plans 


during design and construction phases; 


- screening all new government facilities and activities for potential 


adverse effects on the environment; 
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- reviewing and assessing new projects to ensure that proper and 


adequate environmental control measures are provided; 


- making measurements for surveillance and monitoring to ensure 
compliance with established environmental standards, guidelines, and 


codes of good practice; 


- assessing the operations of crown corporations to ensure that they 


meet industrial standards as promulgated under the Clean Air Act; 


- consulting with those departments and agencies responsible for 
environmental legislation to ensure the development of consistent 
federal regulations and requirements for pollution control, environ- 


mental protection and energy conservation; and 


~ assisting in the instruction of other government departments in the 
methods of implementing the codes and guidelines for federal 


facilities. 


A guide is being developed for use by government departments in assessing 
the environmental consequences of proposed projects. The guide incorporates a 
screening system, which is the first phase in the evaluation process, to determine a 
project's level of environmental impact. Although each government department is 
responsible for environmental impact evaluation, the guide emphasizes that the 
Department of the Environment has the technical expertise available to assist 


government departments in fulfilling this responsibility. 


In its pollution control programs, the federal government emphasizes 
leadership through a positive approach to the prevention, control and abatement of 
environmental pollution from federal activities. In this way, considerable leverage is 
exerted on other public agencies and on the private sector to examine their own 
responsibilities in establishing measures for pollution control. The onus has been 
placed on the Department of the Environment to ensure consistency and effectiveness 
in the planning and implementation of the required programs. This includes identifying 
environmental problems, remedies, priorities, and monitoring. Examples of the types 


of projects managed under this program are given below. 


Incinerators 


a1 


Several incinerator projects have been initiated at federal facilities to 


study exemplary equipment for air pollutant containment and solid waste processing. 


Among these are: 


Boilers 


heat recovery incinerators at Toronto International Airport, Vancou- 
ver International Airport, Canadian Forces Base (CFB) Downsview 
and CFB Summerside that have been assessed, costed and designed 


for installation in the near future; 


a solid waste-sewage incinerator suitable for vessels or arctic work 
camps that has been installed and tested at the Bedford Institute of 


Oceanography; and 


a portable "pit-type" incinerator for remote locations that has been 
designed, purchased and installed to demonstrate the use of this 


equipment under adverse weather conditions. 


Projects to minimize air pollution emissions from federal boilers included: 


the purchase for the Experimental Farm heating plant of an oil-water 


emulsifier designed to reduce particulate emissions and save fuel-oil; 


the continuation of a project to purchase and install an oxygen- 
monitoring system to control automatically the burner inputs to the 
boilers at the Mackenzie Building in Toronto. This system will also 


reduce emissions of pollutants and save fuel-oil; 


agreement with the Canadian Penitentiary Service to apply air 
pollution control measures to the central heating plant at Springhill 


Penal Institution; and 


the continuation of an investigation into the installation of a sulphur 
dioxide scrubber at CFB Gagetown to demonstrate an alternative to 


fuel switching as a method for reducing emissions of sulphur dioxide. 
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Guidelines 
The following guidelines have been completed: 


- Air Pollution Guidelines Applicable to Incinerators at Federal 


Establishments; 


- Air Pollution Guidelines Applicable to Boilers at Federal Establish- 


ments; and 


- Guidelines for the Monitoring and Surveillance of Pollution Control at 


Federal Establishments. 
Air Pollution Assessment Studies 


Air pollution assessment studies were completed for various facilities 
including the Atomic Energy of Canada Ltd. heavy water plant at Laprade, Quebec; a 
thermal power plant at Hat Creek, B.C.; the Kitimat oil port; the Northern Pipeline; 
the Silver Dahl Pipeline; the proposed expansion to Vancouver International Airport; 
the Canadian Coast Guard Base at Dartmouth; and numerous boilers, incinerators and 
agriculturally oriented plants. Among many Department of Regional Economic 
Expansion projects reviewed were a pulp and paper mill in St-Félicien and a calcium 


carbide plant at Shawinigan. 
Railways 


Plant inspections were completed at railway facilities in Alberta to ensure 
that appropriate coal dust suppression techniques were being used. In the Pacific 
Region, a report on coal dust suppression techniques was completed and responsibility 


for monitoring unit trains was transferred to the Canadian Transport Commission. 


The major expansion at Luscar-Sterco, Alberta, which will supply coal to 
Ontario Hydro thermal power plants, will incorporate the recommended code of good 


DEaetice. 


Residents near the Calder Yards in Edmonton have voiced concern about 
odors from idling Canadian National diesel units. The Northwest Region is working 


with Canadian National to reach a solution to this problem. 


2) 


In the past, old railway ties have been disposed of by burning them in the 
open along railway rights-of-way. The Service is working with Canadian National to 
determine alternative means of disposal near residential areas, expressways and 


airports. 
Other Activities 
Other activities during the review period included: 


- discussions with the National Harbours Board in Halifax on problems 
of dust arising from grain elevators. Design work on control systems 
will begin in 1978-79; and 


- agreement reached with officials of the Department of National 
Defence to implement a number of pollution control measures at CFB 


Gagetown. 


TECHNICAL AND ADVISORY SERVICES 


The Environmental Protection Service continued to provide advice and 
assistance in those areas of air pollution control where its scientific and technical 
staff have developed unique specialized skills and knowledge. During the review 
period, technical assistance and advice were provided to other federal departments, 
provincial and municipal agencies, universities and industry. For example, the Service 
presented a summary of its findings in the Yellowknife Environmental Survey to the 
Canadian Public Health Association hearing in Ottawa. Among other advisory or 


technical services provided were: 


- provision of advice to the Department of Public Works in the Ottawa 
Master Plan Study for Heating and Cooling for Government Buildings 


in the Ottawa - Hull area; 
~ participation in the Interdepartmental Committee on_ District 
Heating; 


- participation with the Atmospheric Environment Service in the 
technical assessment of a proposed coal-fired power-generating 


station in Lingan, Nova Scotia; 
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provision of advice concerning analytical method development to the 
World Health Organization, the United States Environmental Protec- 
tion Agency, the National Bureau of Standards and the American 


Society for Testing and Materials; 


participation with the Greater Vancouver Regional District in the 
assessment of air pollution emissions from a fluidized bed sludge 


incinerator; 


provision of technical advice to organizations such as the North 
Atlantic Treaty Organization, the Economic Commission for Europe, 
the World Health Organization and the United States Environmental 


Protection Agency; 


with respect to the Poplar River thermal power project, completion 
of tests on a Canadian Combustion Research Laboratory boiler, fired 
with a western lignite coal, to ascertain the retention of sulphur by 


lignitic ash; 


provision of technical advice to the Department of External Affairs 
on proposed thermal power generating stations at Atikokan, Hat 


Creek and Poplar River and on a proposed expansion at Burrard Inlet; 


participation in the Porter Commission hearings on future electric 


power generation in Ontario; 


provision of advice and technical assistance to the Cooperative 
Pollution Abatement Research (CPAR) programs for the pulp and 
paper industry; 

Participation in the technical assessment of a fluoride pollution 


problem in Newfoundland; 


provision of technical advice to the Province of Saskatchewan by 
participation on a task force for the development of emission control 


regulations for the potash industry; 
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- participation with the Province of Quebec and le Bureau d'Etude des 
Substances Toxiques in method development and source testing for 
mercury and arsenic emissions at the Noranda Mines Smelter in 


Noranda, Quebec; 


- participation on a committee to investigate the environmental impact 


of fluoride emissions from an aluminum smelter at Kitimat, B.C. 


- participation with the Province of Manitoba in meetings concerning a 


nonferrous smelter in Thompson, Manitoba; 


- provision of technical advice and participation in the Public Enquiry 


on Environmental Objectives for the Province of British Columbia; 


- participation in international standards committee work to ensure 


international uniformity of analytical methods; 


- provision of technical advice to industry concerning potentially useful 


technology transfers for air pollution control; and 


- support of the work of professional societies engaged in air pollution 


control. 
REGULATION OF FUELS AND FUEL ADDITIVES 
General 


Sections 22 through 26 of the Clean Air Act provide for the regulation of 
fuel composition and fuel additives and for the necessary administrative procedures to 
reduce emissions of air pollutants when fuels are burned. To develop appropriate 
limits for Section 22 of the Act, regulations have been developed to obtain the 
required information on the current composition of petroleum fuels, including sulphur 
content, and on their additives and the impurities in crude oils. The Fuels Information 
Regulations, No. 1, were published in Part II of the Canada Gazette on August 10, 
1977. Since that time, a requirement for a minor amendment has been identified, and 
it is expected that the amendment will be published in the next fiscal year with an 
effective date for the regulations of January 1, 1979. Future regulations may be 


developed for coal. 
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Lead-Free Gasoline Program 


During the review period, 2594 samples of lead-free gasoline were tested 
under the national monitoring program. One hundred and three samples exceeded the 
allowable concentration of 0.06g of lead per imperial gallon of lead-free gasoline. 
Immediate corrective action was taken in each instance by the gasoline marketing 
companies. One consignment of gasoline fuel was seized in New Brunswick when gross 
contamination was detected. The alleged violator took prompt action to replace the 


contaminated fuel. 
Leaded Gasoline Program 


Refineries have been submitting quarterly reports to the Department of the 
Environment since September 1974 on the quantities of lead being added to gasolines 
at each refinery. In 1977, about 29 million pounds of lead were added to the premium 
and regular gasolines. This represents a decrease of approximately 3 million pounds 
from the amount added in the previous year. Lead-free gasoline production has 
increased from 3.1% of the total gasoline marketed in 1975 to 19.6% in 1977. In the 
1976-77 fiscal year, one company failed to report the importation and production of 
leaded gasoline and was found to have produced leaded gasoline that contained more 
than the allowable maximum content of 3.5g per imperial gallon. The legal 
proceedings initiated then were concluded in 1977. The company pleaded guilty and 
was fined $3000. 


MOBILE SOURCES 
General 


There are no direct provisions in the Clean Air Act for the regulation of air 
pollution emissions from mobile sources. The Act does, however, address itself to 
mobile as well as stationary sources under its general provisions for air quality 
objectives, air quality monitoring and surveillance, fuel composition regulations, and 


federal-provincial cooperative programs. 


D7. 
Control of Emissions by New Vehicle Design Standards 


With the passage of the Motor Vehicle Safety Act, the federal government 
initiated a program to combat air pollution from all new motor vehicles manufactured 
in or imported into Canada starting with 1971 models. Transport Canada was made 
responsible for the administration of the Motor Vehicle Emissions Regulations and the 
Department of the Environment for the execution of the required compliance testing 


and the provision of technical advisory services in support of the regulations. 


Emission Standards. To achieve significant reductions at low cost the 
federal government, in the past, followed the policy of paralleling United States' motor 
vehicle emission regulations. As a result, by meeting standards of 3.4, 39.0 and 3.0 
grams per mile (CVS-CH test procedure) for hydrocarbons, carbon monoxide and oxides 
of nitrogen, respectively, 1973-74 model year cars were emitting only about one-third 
as much as uncontrolled vehicles. The Canadian standards for 1975 were established at 
2.0, 25.0 and 3.1 grams per mile (CVS-CH test procedure) for hydrocarbons, carbon 
monoxide and oxides of nitrogen, respectively. These standards, which led to a 
reduction in emissions of about 72% from uncontrolled values, will remain the same 
through the 1980 model year. Corresponding United States' standards for 1975-76 
require about 82% control. A new standard designed to limit carburetor maladjust- 
ment on cars of the 1980 and later model years is being developed. To facilitate the 
tuning of motor vehicles with respect to emissions, new labelling requirements are also 


being considered. 


Compliance Audit. Automobile manufacturers are required to certify that 
new motor vehicles offered for sale in Canada conform to current emission standards. 
The federal government's compliance monitoring program, operated jointly by 
Transport Canada and the Department of the Environment, is designed to ensure that 


emission rates from new automobiles do not exceed those standards. 


Each model year, approximately 50 new motor vehicles representing the 
most popular makes, models and engine families and family combinations sold in 
Canada are tested for compliance with the emission standards. During the review 
period, more than 350 000 miles were accumulated on approximately 50 vehicles on a 
prescribed urban-rural route in the Ottawa area. More than 300 emission tests were 


completed. 
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Aircraft Emissions. A preliminary study of emissions that arise within 


airport boundaries was completed during the review period. 
Control of Excess Emissions from In-Use Vehicles 


Although the control of emissions from in-use motor vehicles is outside 
federal jurisdiction, the dramatic increase in emissions from badly maintained vehicles 
is of great concern. A program to review and evaluate compulsory emission inspection 
systems used in Canada, the United States and several European countries is 
continuing. The Air Pollution Control Directorate has proposed tentative guidelines 
for provincial and municipal motor vehicle inspection programs. The Vehicle Testing 
Section continued to perform emission tests to determine the effects of maintenance 
on vehicle emissions and to evaluate test equipment that could be used in these 
inspections. A program is continuing in cooperation with taxi companies in the 
Ottawa-Hull area to determine the emissions from a fleet of vehicles throughout their 


lifetime. 
Other Programs 


These programs investigate the effects on emissions of the Canadian 
climate, of basic engine characteristics and fuels, of maintenance and driving habits, 
of variables in test equipment and procedures, and of commercial fleet operations. 
Scientific studies and evaluations include new power sources such as turbine and diesel, 
alternate fuels such as hydrogen and propane, inventions and test instruments. A fleet 


of eight test vehicles is maintained for these programs. 
ATMOSPHERIC ENVIRONMENT SERVICE 
General 


The objective of the Atmospheric Environment Service's activities with 
respect to the Clean Air Act is to develop a clear understanding of the nature of the 
important atmospheric processes of transport, distribution and transformation of 


pollutants to provide an improved assessment of their impact on the environment. 
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These activities involve substantial programs of environmental monitoring 
on local to national scales, experimental studies of environmental processes, the 
development of specialized instruments and experimental techniques, and the 
development of comprehensive modelling capabilities to permit the objective assess- 
ment of impacts. These activities are undertaken by the Atmospheric Research 
Directorate in two Branches. The Air Quality and Inter-Environmental Research 
Branch is responsible for studies on pollutants of tropospheric significance whereas the 
Atmospheric Processes Branch does major studies on the chemistry and dynamics of 
the stratosphere to assess the effect of various pollution sources on the solar radiation 


spectrum reaching the biosphere. 


The Service supplements its internal research activities by cooperating 
with other federal and provincial agencies and with universities. This is achieved 
through agreements, the science subvention program and scientific contracts totalling 
$463,000. 


During the review period, about 75 Service permanent staff and several 
post-doctorate fellows and temporary staff were involved in activities related to the 
Clean Air Act. 


Long Range Transport of Air Pollutants 


The long range transport of air pollutants is recognized as a major 
environmental problem in eastern North America and the Department of the 
Environment has assigned high priority to this subject. A program that has two 
primary objectives is underway: to determine the current state of the environment in 
eastern Canada, before the impact of emissions from projected increased coal-burning 
in North America; to develop a clear understanding of the occurrence and effects of 
long range transport of air pollutants within and into Canada, including geographical 
extent, severity and socioeconomic costs. The Service is the lead agency for the 
departmental program which has four major components: emissions, abatement and 
controls; atmospheric transport, transformation and deposition; aquatic effects; and 
terrestrial effects. The atmospheric transport, transformation and deposition 


component has the following objectives: 
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ie to determine the concentration and deposition fields of sulphur 
compounds, with special reference to acidic precipitation, in eastern 


Canada during the lifetime of the program; 


Zs to determine the geographical extent and frequency of occurrence of 
long range transport, and the resulting flows of pollutants into or out 


of various regions of Canada; 


3. to identify regions from which pollutants are transported over long 
distances and to determine the relative contributions of local and 


distant sources to pollutant loadings in Canada; and 


4, to develop the capability to predict, on the regional to continental 
scale, episodes of long-range transport, pollutant concentration and 


deposition fields. 


Operation of the Canadian Network for Sampling Precipitation, which has 
fifty stations, began in May, 1977. Results from this network and previous monitoring 
studies, shown in Figure 2, along with air parcel trajectory analysis, confirm the 
occurrence of long range transport within and into Canada. The pH of precipitation 
over southern Ontario, southern Quebec and the Maritimes was found to range from 4.0 
to 4.5, alarmingly acidic. Elevated concentrations of particulate sulphate were also 


found. 
Alberta Oil Sands Environmental Research Program 


The Alberta Oil Sands Environmental Research Program is a cooperative 
effort sponsored and funded equally by the Department of the Environment and the 
Alberta Department of the Environment. The primary objective of this ten-year 
program is to examine the present environment of the oil sands area and assess the 
probable effects of large scale oil sands mining, extraction and upgrading processes on 
the atmosphere, aquatic life, vegetation, wildlife, communities and existing life styles. 
The Atmospheric Environment Service plays a significant role by studying present 
meteorological and air quality conditions and by assessing the impact of future 
developments. The Service's activities include field research and the development of 


simulation models. 
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FIGURE 2 PRECIPITATION-AMOUNT-WEIGHTED MEAN pH AT STATIONS IN THE WORLD 
METEOROLOGICAL ORGANIZATION’S BACKGROUND AIR POLLUTION NETWORK 
DURING 1974 & 1975. 
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Three field studies have now been completed in the oil sands area during 


winter and summer seasons. The objectives of these studies were to: 


Fr. obtain detailed information in space and time on wind flow, 
temperature and turbulence structure of the atmospheric boundary 


layer; 


Pee obtain information on the behaviour and dispersion of the plumes 
from the Great Canadian Oil Sands plant as a function of meteorolo- 


gical conditions and downwind distance; and 
5. investigate the air quality and pollutant deposition. 


The studies were extended to include a program to measure the rate of 
sulphur dioxide oxidation in the plumes and the spectral distribution of the global solar 


radiation. Analysis of these data is proceeding as planned. 


Modelling studies with the Climatic Dispersion Model of the Oil Sands area 
have permitted the definition of seasonal and annual pollutant patterns from the 
pollution source. A comprehensive literature survey of practical mathematical models 
led to the selection of more sophisticated models that will be used in the oil sands 
area. One of these, the CRSTER model, is being used to investigate changes in the 
concentration of pollutants for various meteorological situations and to identify very 


adverse situations for further study. 
Atmospheric Contaminants Program 


During 1977-78, the Service was involved in a number of activities in 
support of the Environmental Contaminants Program. Work was performed under 
contract by Scintrex Limited to develop and evaluate a method for airborne 
measurement of ambient forms of mercury in air. Using a light aircraft equipped with 
a mercury spectrometer, field measurements were made on eighteen flights during 
July, August and September, 1977 over southern Ontario. The Service was represented 
on a mercury sampling and analysis review committee which was established by the 
Environmental Contaminants Steering Committee to review and make recommenda- 
tions on sample collection, preservation and analytical techniques to ensure that future 
data on mercury concentrations in Canada are intercomparable and reliable. The 


report has been completed and is in press. 
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Stratospheric Pollution Studies 


Experimental and theoretical studies of the stratosphere to assess the 
effects of anthropogenic pollutants on the ozone layer continued. The studies included 
the effects of freons, nitrogen-containing fertilizers and pollutants generated by 


supersonic transports. 


Results of the STRATOPROBE III balloon flights which were flown from 
Yorkton, Saskatchewan in August, 1976 were analysed. The vertical profiles of nitric 
oxide, nitrogen dioxide and nitric acid were similar to the profiles measured during the 
previous STRATOPROBE flights in 1974 and 1975. The concentrations of nitrogen 
compounds found in the STRATOPROBE series are in broad agreement with the 


nitrogen and freon assumptions used in stratospheric pollution models. 


In February, 1977, a flight was made from Cold Lake, Alberta to study 
nitrogen chemistry. A simultaneous underflight was made by a United States National 
Aeronautic and Space Administration aircraft also measuring nitrogen compounds. The 
results indicated significant differences between the nitrogen compound distributions 


at high latitude in winter and those at mid-latitude in summer. 


In August 1977, one flight of STRATOPROBE IV was flown from Yorkton to 
study chlorine chemistry at high altitudes. During the STRATOPROBE IV study 


ground-based measurements of nitrogen dioxide and total ozone were made at Yorkton. 


A cooperative intercomparison experiment under the sponsorship of the 
United States National Aeronautics and Space Administration was completed at the 
National Scientific Balloon Facility at Palestine, Texas. Measurements of stratosphe- 
ric constituent concentrations obtained by remote sensing will be compared with those 


made in the stratosphere. 
Measurement Techniques and Systems 


The construction of a mobile research laser radar (LIDAR) for use in plume 
dispersion studies was completed under contract. The instrument was tested in the 
June field study of the Alberta Oil Sands Environmental Research Program and good 


results were achieved. 
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An instrument is being constructed to measure the angular light scattering 
efficiency of aerosols. When such measurements are coupled to theoretical 
predictions, information will be obtained on the size distribution, concentration, and 
indices of refraction of aerosols in the ambient air. In addition, an improved 
spectrophotometer was developed to measure solar irradiance. Tests of a compact 
filter pack technique for the simultaneous sampling of gaseous and particulate sulphur 
compounds gave satisfactory results and the technique has been adopted by other 


groups. 


Testing was started of two instruments developed by the Service: a point 
monitor for nitrous acid and a chlorophyll fluorosensor. The second device will be used 


to measure air pollution damage to plants. 


Instrument development work in support of the World Meteorological 
Organization's global air quality monitoring network continued during the review 
period. A new multi-wavelength sunphotometer, developed for the atmospheric 
turbidity program, is being tested. A new precipitation collector was introduced early 
in the fiscal year. Field experience with this instrument led to certain modifications 


which will be incorporated in 1978. 


Measurements of boundary layer profiles of wind, temperature and 
humidity were made using tethersondes at Lake Simcoe, Ontario; Rimouski, Quebec; 
Beaver Creek, Yukon; and in the Alberta Oil Sands Environmental Research Program. 
Some unusual decoupling phenomena were documented for valley flows during stable 


conditions. Development of an acoustic sounder system proceeded satisfactorily. 
Environmental Monitoring 


As part of the World Meteorological Organization's global network, Canada 
continued to operate a background air quality monitoring program at ten rural and 
remote locations across the country. The stations measure atmospheric turbidity and 


collect precipitation samples for chemical analysis. 
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In conjunction with the Canadian Network for Sampling Precipitation 
project, the Service provides operational support to a network of twelve departmental 
stations at which precipitation samples are collected for the analysis of organic 
constituents. Routine carbon dioxide flask sampling continued at Alert, Northwest 
Territories; Sable Island, Nova Scotia; and at the Ocean Station Papa to determine the 
suitability of these stations as baseline sites for the World Meteorological Organiza- 


tion. 


The joint project with the University of Toronto and the National Research 
Council to place instruments on the CN Tower in Toronto progressed and complete 


data gathering operations are expected to begin during 1978-79. 
Atmospheric Pollutant Processes 


Plume process studies by helicopter were completed at the bitumen 
recovery and processing operation of the Great Canadian Oil Sands plant near Fort 
McMurray, Alberta and at the International Nickel Company smelter at Copper Cliff, 
Ontario. Results from the Alberta project showed the importance of homogeneous 
gas-phase processes for the conversion of sulphur dioxide to sulphuric acid and other 
sulphates. At Copper Cliff, analysis of the particulate matter emitted showed little 


water-soluble sulphite present. 


The plume from the stack of the International Nickel Company was also 
observed using a remote correlation spectrometer sensor. The information obtained 
was combined with meteorological data to help explain the dispersion processes 
involved. Elevated sulphur dioxide concentrations observed near Toronto were 
associated with air trajectories passing over the Sudbury area. The stack of the 


International Nickel Company smelter appeared to be the pollutant source. 


A comprehensive program to study the distribution and transport of ozone 
in the ambient air was completed. It was found that elevated ozone concentrations 
could arise from local or distant sources. A local maximum concentration was found 


about 30 km downwind from the centre of Toronto. 


During August, 1977, a special one year program began to investigate the 
regional and local transport of air pollutants in the Toronto area. Three sampling sites 
are in operation at Toronto Island, Maple, and the 430 m level of the CN Tower in 


Toronto. 
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Air Pollution Effects 


Research on plant injury caused by air pollution continued during the 
review period. The objective was to develop quantitative relationships between plant 
injury and air pollutant uptake as determined by the physiological responses of the 


plant and the environmental conditions. 


The assessment of the impact of air pollution on vegetation continued near 
Saint John, New Brunswick. An index of atmospheric quality based on lichen species 
frequency, distribution and coverage, describing the existing response of the lichen 
flora to changes in air quality was completed. The input of some pollutants, e.g. heavy 
metals, into the ecosystem continued to be monitored by the analysis of permanent 


vegetation plots. 


The analysis of vegetation from remote areas, e.g. the high arctic, is in 
progress to obtain background values for certain air pollutants. These values can 


provide a baseline for the study of the long range transport of air pollutants. 


A third project is concerned with the effects of changes in air quality on 
arctic lichens. The project is being done in two parts: a laboratory study of the effect 
of different pollutants on the physiology of lichens to define the critical concentra- 
tions that produce metabolic damage under a variety of micro-climatic conditions; and 
a field study of lichen communities in the arctic to describe the microclimatological 


characteristics of different vegetation types. 


As part of the Alberta Oil Sands Environmental Research Program, a study 
of epiphytic lichens continued to determine their sulphur and heavy metal content in 
order to define atmospheric deposition patterns around local sources. This study, 
combined with precipitation and aerosol information, will improve the understanding of 


observed changes in heavy metal content of area vegetation. 


Good progress was made in a cooperative field study with the University of 
Guelph to relate meteorological factors to the seasonal uptake of ozone by a canopy of 
field corn. This study was part of a continuing program to relate crop injury and yield 
loss to ambient pollutant fumigation patterns. The results showed that reasonable 
estimates of ozone flow to the canopy could be derived from a knowledge of ambient 
ozone levels, canopy structure and the meteorological and physiological factors 


controlling gas exchange. 
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A workshop on Canadian research on the development of air quality criteria 
and standards was held during January, 1978. Present air quality criteria and standard- 
setting procedures were examined and the activities of various government agencies 
were reviewed. Other topics discussed were the general concepts of environmental 
criteria selection, the relationships between criteria, objectives and emissions, 
pollutant mixture effects, the air quality implications of changing patterns of energy 
use, the environmental aspects of the use of catalytic converters, and the long range 
transport of air pollutants. The proceedings of the workshop will be published during 


the next fiscal year. 
Environmental Modelling 


Mathematical models of dispersion and heterogeneous sulphur dioxide 
oxidation were used to interpret data obtained at a nickel smelter and a power plant. 
Another model, based on homogeneous gas-phase chemistry, was applied to data on 
nitric oxide conversion in a power plant plume. Work is continuing jointly with the 
University of Alberta to predict the rate of sulphur dioxide oxidation due to gas-phase 


photochemical processes in plumes. 


Studies of washout were undertaken by modelling the rate of uptake and 
loss of sulphur dioxide by raindrops. The model was applied to washout from a typical 


plume containing sulphur dioxide. 


Work began on a Lagrangian model with application initially to vertical 
pollutant dispersion in the surface layer. Initial results show encouraging agreement 
with observations. The model will be extended to permit incorporation within the 
environment of a diagnostic episode model, the initial phases of which are being 


developed under contract. 


The formulation of plume rise and maximum ground level concentration in 
a fully convective boundary layer was re-examined. A method was proposed for the 


estimation of maximum ground level concentration by acoustic sounding. 


The University of Virginia mesoscale model tests were completed and the 
development of a new model was started. Sensitivity tests were completed on the new 


model. 
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The development of an air parcel trajectory model was completed and work 
began on the development of a concentration/deposition box model. Trajectory model 


results have been very useful in interpreting data from several research studies. 
Environmental Impact Assessment 


The Branch was represented on an intergovernmental working group which 
developed guidelines for the control of the incineration of toxic compounds at sea. 
Two federal task forces had Service members. One task force was involved in the 
development of environmental assessment guidelines for fossil fuel power generation 
and the other in the preparation of environmental codes of practice for steam-electric 


power generation. 


Air quality impact assessment studies were completed for the existing 
Hudson Bay Mining and Smelting Company operations at Flin Flon, Manitoba and the 
proposed thermal power plant at Atikokan, Ontario. Revised dispersion modelling 
estimates were made for the proposed thermal power plant at Poplar River, 


Saskatchewan. 


A contract was let for the evaluation of a recommendation for improve- 
ments to the existing meteorological, air quality and source emission observational 


systems, with particular emphasis on the Montreal region. 


Improved point source dispersion models and assessment methods were 
developed in some of the above studies. Adaptation of a new multi-source model, 
RAM, commenced. A study of the frequency of occurrence in the Canadian arctic of 
those variables that affect dispersion was started. The information will be used 


initially in assessing the impact of incineration of arctic oil spills and blowouts. 
Scientific and Technical Information 


The Atmospheric Environment Service continued to develop its Canadian, 
North American and international contacts to foster the development of activities 
related to air pollution and the environment. Internationally, the Service is 
represented on numerous bodies, including the United Nations Environment Program, 
the World Health Organization, the World Meteorological Organization, the North 
Atlantic Treaty Organization's Committee on the Challenges of Modern Society, the 


Inter-Governmental Maritime Consultative Organization, the Economic Commission 
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for Europe and participates in conferences and working groups. In North America, the 
Service has considerable interaction with research groups in the United States and 
provides support to agencies such as the International Joint Commission. The Service 
was an important contributor to the annual meeting of the Air Pollution Control 


Association in Toronto. 


In Canada, the Service provides members to the Federal-Provincial 
Committee on Air Pollution and its sub-committees and to numerous other bodies. 
Staff continue to provide advice and assistance in specialized areas to other federal 
departments, provincial agencies, universities and industry. During the review period, 
a task group of staff of the Atmospheric Environment Service and the Environmental 
Management Service began work on an environmental bulletin that will inform the 


public on air and water quality indicators. 


The Atmospheric Environment Service publishes papers in international 
journals and publishes and distributes Service reports to government agencies, 
international organizations, universities, industry and scientific institutions. During 
the review period, 21 scientific papers were published in international journals and 19 
Branch reports were completed. A list of titles is available from the Air Quality and 


Inter-Environmental Research Branch. 
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Concentration moyenne 3 3 
sur | heure 400 ug/m~ (0,21 ppm) 1000 ug/m~ (0,53 ppm) 


Fluorure d'hydrogene** 


Concentration moyenne 


sur 70 jours 0,20 ug/m? (0,2 ppb) 
Concentration moyenne 3 
sur 30 jours 0,35 wg/m~ (0,4 ppb) 
Concentration moyenne 3 3 
sur 7 jours 0,20 wg/m~ (0,2 ppb) 0,55 wg/m~ (0,7 ppb) 
Concentration moyenne 3 3 
sur 24 heures 0,40 ug/m-~ (0,5 ppb) 0,35 wg/m-~ (1,0 ppb) 


Sulfure d'hydrogéne** 


Concentration moyenne 


sur 24 heures 50 ug/m? (3,6 ppb) 
Concentration moyenne 3 3 
sur | heure 1,0 wg/m~ (0,7 ppb) 15,0 ug/m~ (10,8) 


a eg ee ee ee ee ee ee SK SR 
* Conversion des ug/m en ppm et en ppb a la température de 25° C et a la pression de 1013,2 mb. 
** Proposé. 


6€ 


TABLEAU 9 OBJECTIFS NATIONAUX DE QUALITE DE L'AIR* 


Niveau maximal 
Polluant de l'air souhaitable 


Anhydride sulfureux 


Moyenne arithmétique annuelle 30 ug/m? (0,01 ppm) 

Concentration moyenne 3 

sur 24 heures 150 ug/m~ (0,06 ppm) 
Concentration moyenne 3 

sur 1 heure 450 wg/m~ (0,17 ppm) 


Particules en suspension 
Moyenne géométrique annuelle 60 ug/m? 


Concentration moyenne 
sur 24 heures 


Monoxyde de carbone 


Concentration moyenne 3 
sur 8 heures 6 mg/m~ (5 ppm) 


Concentration moyenne 3 
sur 1 heure 15 mg/m~ (13 ppm) 


Oxydants (ozone) 
Moyenne arithmétique annuelle 


Concentration moyenne 


sur 24 heures 30 ug/m? (0,05 ppm) 
Concentration moyenne 3 
sur | heure 100 wg/m~ (0,05 ppm) 


Dioxyde d'azote 
Moyenne arithmétique annuelle 60 ug/m? (0,03 ppm) 


Concentration moyenne 
sur 24 heures 


Niveau maximal 
acceptable 


60 ug/m? (0,02) ppm) 
3 
300 wg/m~ (0,11 ppm) 


900 ug/m? (0,34 ppm) 


70 ug/m> 


120 ug/m? 


ibe mg/m? (13 ppm) 


35 mg/m? (31 ppm) 


30 ug/m? (0,015 ppm) 


50 wg/m? (0,025) 


160 g/m? (0,08 ppm) 


100 ug/m? (0,05 ppm) 


200 ug/m? (0,11 ppm) 


Niveau maximal 
tolérable 


800 wg/m? (0,31 ppm) 


400 ug/m? 


20 mg/m? (17 ppm) 


300 wg/m? (0,15 ppm) 


300 ug/m? (0,16 ppm) 


Se 
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FIGURE 1 RESEAU NATIONAL DE SURVEILLANCE DE LA POLLUTION ATMOSPHERIQUE (MARS 1978) 
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NOLLA110d V1 3d AONVTTNZAUNS AG TVNOILVN NVASAU 
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nC 


Brantford, Dalhousie et Queen a <1, 0 * 


St. Catherines, North et Geneva * Sy) 6) 
Kitchener, Edna et Frederick * <b 0 
Winnipeg, 270, Osborne | <1 0 <2,0 * 
Brandon, 11° rue et Princess * <}.,.0 <5 0 
Regina, 12° et Smith ier 0 <1,0 <1,0 <1,0 * * 
Saskatoon, 4° av. et 23° rue ing <0 <1,0 * at 0 
Moose Jaw, Fairford et i eey: <0 <0 <1,0 x * 
Prince Albert, 1257, 1°T° av. E. * <1,0 <1,0 
Edmonton, 109° rue et 98° av. <120 <0 <0 Bi bed 0 <i, 0 *x 
Edmonton, 10255, 104° rue <0 
Caleary, 620, 7 -av.; 5.0. <1,0 216 <176 ZNO <1,0 <1,0 
Vancouver, 970, Burrard hee <a, U * 
Victoria, 625, Fisguard eel <1 0 <15.0 <150 z * 
Whitehorse, Immeuble fédéral <1,0 <150 * * 


* Données insuffisantes pour le calcul de la moyenne 


** Poste fermé 
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TABLEAU MESURES DE L'ANHYDRIDE SULFUREUX A CERTAINS POSTES DU RESEAU NATIONAL DE 
SURVEILLANCE DE LA POLLUTION ATMOSPHERIQUE 


Moyenne artihmétique annuelle 
(parties par cent millions) 


Endroit 1972 1973 1974 1975 1976 LO). 
NUNN i Dc hc ee an i oe es eS 
Charlottetown, 56, Fitzroy | deel ee | s 

Halifax, Barrington et Duke 1,8 ge <0 
Saint-Jean (N.-B.), Bureau de poste 295 1,4 * 1,6 
Montréal, 1125, Ontario 37 ZO Paral oe 2,4 Sy 
Montréal, 1212, Drummond 6,6 4,7 DML oF0 Pape 396 
Montréal, Duncan et Décarie ie 1,8 Vy? <1eO 
Laval, 2900, boul. de la Concorde * ied) PO 
Hull, rue Principale Iee3 yt? <F?0 F206 * ** 
Québec, 115, Dorchester * * 2 $t Dae 
Sept-Iles, Hdtel de ville * < P20 <r n0 
Trois-Rivieres, Hart et Sainte-Cécile * 2y2 Vb 
Ottawa, Slater et Elgin 3 #0 pn) 2,4 20 * re) 
Ottawa, Rideau et Wurtemburg Noyes lig’ 
Windsor, 471, University 356 Dee a 259. 2o7 Dee 
Toronto, 67, College 350 1,4 4 VS i 1,4 
Hamilton, Barton et Sanford Ls? ies Ze2 250 Paes | Pigs 6 
Thunder Bay, 435, James * <ire0 
London, King et Rectory <1,0 <150 <0 <1 0 ee. <150 


Sarnia, 156, Victoria 1,9 1,7 256 2,3 2,4 2,3 


oC 


London, King et Rectory 95 94 a2 US 64 62 


Sarnia, 156, Victoria 98 104 89 73 74 77 
St. Catherines, North et Geneva * 69 
Brantford, Dalhousie et Queen 57 De 
Winnipeg, 270, Osborne 75 80 74 
Brandon, 11° et Princess 68 69 49 62 59 
Régina, 12° et Smith 49 58 66 64 57 58 
Saskatoon, 4° av. et 23° rue 68 65 71 77 91 2 
Moose Jaw, Fairford et Ie eave 48 65 69 74 74 65 
Prince Albert, 1257, 1°© av., est 51 69 Te, 68 73 73 
Edmonton, 100° rue et 102° av. 65 71 ig 137, oe: 
Calgary, 316, 7 av. 85 147 122 125 ile 93 
Red Deer, 4747, 50° 58 61 62 57, 63 66 
Medicine Hat, 770, 1° rue, S.-E. 57 74 88 71 78 61 
Lethbridge, 13° et 9© av., sud 38 57 45 37 46 44 
Yellowknife, 50° av. et 51© rue 79 60 49 54 * 
Vancouver, 970, Burrard * 68 69 
Victoria, 1106, Cook * 47 50 
Whitehorse, Immeuble fédéral 85 DZ Sih 61 


* Données insuffisantes pour le calcul de la moyenne. 
** Poste fermé. 


uc 


TABLEAU 4 


Moyenne géomeétrique annuelle 
(microgrammes par metre cube) 


Endroit 


St-Jean (T.-N.), Duckworth et Ordinance 


Charlottetown, 56 Fitzroy 

Halifax, College Technique de la N.-E. 
Sydney, Prison du comté 

Frédéricton, York 

St-Jean (N.-B.), 110, Charlotte 
Montréal, 121, Drummond 

Montréal, Duncan et Décarie 

Laval, 2900, boul. de la Concorde 
Hull, rue Principale 

Québec, Parc-Autos Paquet-Laliberté 
Sherbrooke, Wellington et Albert 
Chicoutimi, Hdtel de ville 
Trois-Rivieres, Hart et Sainte-Cécile 
Ottawa, Slater et Elgin 

Windsor, Hdtel de ville 
Toronto, 67, College 

Hamilton, Barton et Sanford 

Sudbury, 19, Lisgar 

Thunder Bay, 14, Algoma 


Loi 


54 


42 
46 


46 


132 


69 


83 


US 


75 


a1 


92 


3 


60 


1973 


55 
50 
49 
66 


aD 
101 


72 
101 


OW 


87 
I23 
101 
128 

63 

76 


LES PARTICULES EN SUSPENSION A CERTAINS POSTES DU RESEAU NATIONAL DE SURVEILLANCE 
DE LA POLLUTION ATMOSPHERIQUE 


1974 ty iS) 1976 LO7Z 
oy 49 50 * 
49 43 44 22 
47 sy 49 47 
68 " 73 53 

46 43 DZ 

60 28) 55 62 

128 101 78 74 

167 136 EZ 92 

68 59 

79 80 % *% 
104 103 85 * 
* 54 * 

Oy 68 % * 
72 > 

ps Th 60 63 

122 80 76 83 
81 7\ 63 67 
105 98 101 85 
55 50 46 44 
60 54 * 49 
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SUITE DU TABLEAU 3 


Province 
Yukon Total % du 
T.-N. I.-P.-E. N.-E. N.-B. Qc Ont. Man. Sask. Alb. (Gaels T.-N.-O. (Canada) total 
Combustion du carburant 
a moteur Diesel 16 1 8 11 69 66 28, 33 4h 66 14 Bayi 0,09 
Transports 64 15 118 39 717 15 129 126 258 288 15 2 744 0,70 
Incinération de déchets 
solides 5 1 36 6 164 oye 44 16 iL 26 N* 512 0,3 
Incinération de boues 
résiduaires = z 2 = = 131 = 3 = 1 = 135 0,03 
Traitement du gaz 
naturel - - - - - - ~ - 154 - - 154 0,04 
Lavage du charbon - - 2 - - - - - 10 14 - 26 0,01 
Fumée de tabac 14 14 N* 
TOTAL? 364 134 Dy Sy lk Qe 74 347 217 042 57 188 LZ ZS) 730) 3 450 321 394 758 
% TOTAL 0,09 0,03 1,41 0,49 18,383 54,98 14,49 2,83 5,88 0,87 0,08 (197 tons) 100,0 
a Inconnu 


* Négligeable 


b Les émissions d'un secteur n'étant pas réparti entre les provinces, les totaux par province sont incomplets et leur somme ne correspond pas au total établi pour le 


Canada. 


¢ Compris dans le total établi pour la C,-B. 


d Données provinciales confidentielles. 
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TABLEAU 3 LES EMISSIONS DE SELENIUM PAR PROVINCE ET PAR SECTEUR INDUSTRIEL, EN 1973 (Ib) 


Province 
Yukon Total % du 
IKE dBSID= 185 INGSIES N.-B. Qc Ont. Man. Sask. Alb. CEB: T.=N:-=O. (Canada) total 
Dégagements naturels® - - - - - - - - - - - - - 
Extraction et broyage x 
des minerais cupriféres - - ~ - 459 781 364 - - 972 2 576 0,65 
Extraction et broyage des 
minerais de plomb et 4 d d 
de zinc 5 - - - - - - 276 582 ORS 
Nickel et cuivre de d d d 
premiére fusion - - - = - - - - ISS OOO SOs tS 
Zinc et plomb de 
premiere fusion - - - : ‘ d - - C - 6 087 1,54 
Traitement du sélénium = = 2 = : 2 = + = = = 72 960 =18,48 
Fabrication de verre 2. t i : 4 498 2 117 : " 2 » 2 BrGis. Wiles 


Fabrication d'alliages 
d'acier - - - - - 388 - - - ~ - 388 0,10 


Industrie pharmaceutique = - - “= = ceil = Z 3 = = = <I A 
Fabrication de 

redresseurs - - - s 2 <a = = = E al = 
Fabrication de colorants - - - = N* 2 = = 2 2 2 N* S 
Fabrication des 

caoutchoucs Négligeable N* - 
Combustion du charbon 13 Bo, 4 679 822 2 865 52 644 2 528 10 976 22 696 1 148 - 98 404 24,93 
Combustion de fuels 

lourds 261 84 729 644 2 407 755 30 19 23 BS 5 5 209 eo2 


Suite (voir page suivante) 
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